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First Day, Feb. 21 — Morning Session. 

The President (Mr. Walter R. Addicks, Boston) called the 
meeting to order at 10 a. m. The Secretary (Mr. N. W. 
GifiFord, New Bedford, Mass.) occupied the recorder's chair. 
The reading of the minutes of the last meeting having been 
dispensed with, the President called for 

Report op the Board op Directors, 
which was read by the Secretary : 

To THE Members op the New England Association op Gas 
Engineers : 

Your Directors, at a meeting held February 20th, 1900, 
voted to recommend for election to membership in this Asso- 
ciation the following gentlemen : 

Active. — Louis J. Hirt, Chief Engineer, Mass. Pipe Line 
Gas Company, Everett, Mass. ; John D. Milne, Supt. gas divi- 
sion, Connecticut Lighting and Power Company, Norwalk, 
Conn.; F. M. Travis, Supt. gas division, Torrington (Conn.) 
Electric Light Co. ; C. E. White, Manager Wakefield (Mass.) 
Municipal Light Plant. 

Associate. — H. N Cheney, Bay State Gas. Co., Allston, 
Mass.; Albert Dunbar, Supt. Distribution, Brookline (Mass.) 
Gas Co. ; John T. Fiske, Concord, N. H. ; F. A. Langforth, 
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Director New Haven ( Conn, i Xorelt v Machine Co. : G. F. 
Macmun, Jr., Marll^oro i Mas?. ) Gas Li*rht Co.: H. E. Thomp- 
son, New tiaven * Conn, i Novelty Macliine Co. ; F. Tudcir. Jr.. 
Treas. Ma:^^aohu5elt> Pipe Line Co., Boston, Ma.-s. : W. L. 
Walker, Fitchburg, Ma.<s. 

Transfer from Av^miate ti» A<tive. — F. H. Sanrent, 
Supt, Lawrence < Mass. j Ga^j. Co. 

Election of New Members. 

On motion of Mr. Harbison, the re[>ort was accepted. On 
motion of Mr. Prichard, the Secretary was instructed to cast 
the ballot of the Association in favor of the election to 
membership of the gentlemen named. The Secretary reported 
that he had carried out the instruction, whereupon the Presi- 
dent declared the election, and invited the new members to 
actively participate in the meeting. The resignation of Mr. E. 
B. Lewis and Mr. H. W. Waldron were accepted. 

Nominating Committee. 

The President appointed Messrs. C. F. Prichard, S. J. 
Fowler and F, C. Sherman a committee to nominate officers for 
the ensuing year. 

Welcoming the Visitors. 

The IVesident at this point extended a hearty welcome to 
the meml)ers of other Associations, as well as other visiting 
members of the fraternity, and hoped they would practically 
join iu the proceedings. 

RKPt>RT OF the Treasurer. 

Sivivtarv and Treasurer Gifford read his annual report, 
whioh showed receipts for the year amounting to $903.82 and 
tv\|Hmdiiures amounting to $663.19. The total balance of 
oasli iu hand was returned at $826.40. On motion, the re- 
port (which had been indorsed by the Board of Directors and 
an auditing committee) was accepted. On motion of Mr. 
Priohaixi a 

Tklk(jram to the Michigan Gas Association 

in session in seventh annual meeting at Detroit, extending 
congratulations and good wishes, was ordered forwarded. 
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Letters of Regret. 



The Secretary read many letters, from persons prominently 
identified with the gas industry, regretting the inability of tlie 
writers to respond in person to the invitation to be present at 
the meeting. Amongst the communications of this nature was 
one from Mr. T. C. Jones, Secretary of the Ohio Gas Light 
Association, who, on behalf of the latter, extended an official 
invitation to the New England Association to join in the 
Oiiio's meeting, to be held in Columbus, 0., March 21 and 22. 
On motion of Mr. Harbison, the invitation was formally 
accepted, and Secretary Gifford was instructed to so notify the 
Ohio Association. 

The President then read as follows his 

INAUGURAL ADDRESS. 

To THE New England Association op Gas Engineers : 

We meet today, in this last year of the century, to celebrate 
the 30th annual meeting. We thus face a new century and a 
new decade for progress. There is something very personal 
about a birthday anniversary, and it justifies and perhaps is 
the origin ot the customary presidential address. Your presi- 
dent is one of your number detailed to assume, for the time 
being for the whole Association, retrospective and contempla- 
tive powers which should be exercised within the limits pre- 
scribed by the articles of agreement of the Association, tlie 
preamble of which reads, "Whereas, The manujjacture and sup- 
ply of gas has become one of the largest economic interests 
in the country ; and, whereas, it is most important to the 
manufacturers and to the public that the best processes known 
shall be employed in its manufacture and distribution ; and, 
whereas, it is most desirable to obtain the advantage of the 
experience of the gas engineers scattered throughout New 
England upon the various problems presented for considera- 
tion, we, the undersigned, hereby agree to associate ourselves 
for ihe above named purpose. * * * " 

The past year has been a period of great commercial activity 
in all lines. This fact has doubtless had its due influence in 
increasing both our gas and electric light sales. Our satisfac- 
tion is somewhat modified by the large increase in the price 
of all materials and supplies. To single out one commodity 
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as illustrating this fact more than some other would require 
special study. One fact stands out most prominently — there 
has been no advance in the price of gas. Even the railroads 
have advanced their charges for transportation. This increase 
in the price of material used in gas manufacture by very large 
percentages must affect companies working under close 
management; and under supervision of establislied authority, in 
reduced dividends or entire cessation of dividends, or resort 
must be had to the prevailing method by increasing the selling 
price for gas. Such gas undertakings without such increase 
would otherwise present the carious anomaly of poverty in the 
midst of plenty. No present or prospective increase in busi- 
ness will compensate for the advance in cost of materials we 
have witnessed and are still witnessing. Within a week I 
read that enormous shipments of coal to England will increase 
the cost of Pittsburg coal 50 cents per ton. Increase in 
business involves increase in facilities for handling this busi- 
ness. The capital for undertaking it should be cared for out 
of the profits on this increase. We are in a period when the 
normal policy would curtail new construction. I am impressed 
with the fact that the history of the New England gas business 
is being added to so rapidly that the prophet muj^t be indeed 
a prophet, and be certain that his inspiration is indeed in- 
spiration, ere he dare prophesy the coming events. 

I am by disposition optimistic, and I bid the future welcome. 
I am sure of one thing — we are all as citizens ready to per- 
form our duty by our country, our state, our community and 
our corporation. The higher the quality of management 
required the closer we are required to attend to our respective 
duties and the more valuable do we become as engineers to 
our companies. Appreciation for our Association and society 
meetings is intensified by the demands made upon us. Let us 
make good use of such opportunities as may present them- 
selves today. 

The most prominent undertaking in New England at this 
time is that of the New England (Jas and Coke ('ompuny and 
the Massachusetts Pipe Line Gas Conr.pany. We are fortunate 
in having the Chief Engineer of these Companies enter into 
our discussions. I believe that you will be impressed with the 
fact that, as a descriptive title, **The New England C'oke 
Company" would have been more appropriate for this Com- 
pany to have chosen. 
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In the production of coke gas is but a small factor, and if 
the plant is conducted entirely on a coke producing basis the 
maximum demand period may not be found to be coincident 
with that of the gas business. It is the present impression 
that gas producers will be convenient for this reason, and like- 
wise to care tor the variations in atmospheric conditions. That 
heat and cold, wet and dry weather must have appreciable 
effect on the quantities of gas required for heating the vast 
ovens of this process is self-evident. If coke were used for 
fuel, as in your retort furnaces, this would be equally true, but 
the requirements of the coke trade are not so inexorable as 
the gas output. You can say to your coke consumer, "No 
coke for sale today ; " but your gas consumer has the matter in 
his own hands. The increased demands on the gas by the 
ovens and the gas consumer are coincident. In cold weather 
for heat, in both cases, and in wet weather by the ovens for 
driving out the moisture from the coal and from the oven 
structure, and by the consumer because wet weather means 
dark and frequently raw days. But the gas producer will also 
fill another place. It would be indeed an odd coincidence it 
the line of available surplus gas, and gas of satisfactory 
quality to be available for city use, should exactly correspond. 
If any of the gas now by necessity used for heating ovens is 
of satisfactory candle power and purity, its replacement by 
producer gas is natural. Producers will, therefore, give an 
elasticity to the plant that would not be undesirable. I am 
sure we can congratulate the management of the Companies 
upon the candle power and the purity of their gas, though 
made from coal higher in sulphur than the gas coal most of us 
are fortunate enough to be able to obtain. Tight ovens and 
large purification capacity are the primary essentials that bring 
about this result. 

While on this subject I cannot resist musing for a moment. 
Imagine a vast area having the following apparatus arranged 
in parallel rows multiplied indefinitely. Beginning at the left: 

1. First, a long line of 1,500-3,000-horse power gas 
engines, with alternating current dynamos direct connected 
and supplementing. 

2. Second, a long line of triple expansion, vertical steam 
engines of 3,000horse power each, direct connected to alter- 
nating current dynamos of appropriate k. w. capacity. 
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3. Third, a long line of lioilers drawn np like a regiment 
of soldiers, with ample firing room space to the right and 
fronts fitted with automatic gtroker?, facing on the same firing 
floor and opposite the boiler fronts. 

4. Fourth, a long line of producers fitted with up-and-down 
air and steam supply. 

5. Fifth, a line of water gas apparatus of the Lowe type. 

6. Sixth, a line of inclined retort stacks. 

7. Seventh, a line of coke ovens. 

Appropriate condensing and purifying plant and holder are 
readily conceived to care for the retorts and ovens and water 
gas apparatus. 

What could we do with such a plant ? 

A. The gas engines could supplement the steam engines hy 
using either producer gas, poor run-of-coke oven gas or illum- 
inating gas, depending upon the demands made on these pro- 
ducts or the desire of the management. 

B. The steam engines would turn the steam from any 
boilers in use into a. c. electricity. This power could be of 
any desirable voltage, and be used for all the railways and 
electric lighting companies of the community, using step-down 
transformers, rotary tmnsformerg, constant current transformers, 
etc., depending upon the work required. 

C. The boilers could be fired with coal or coke» by 
stokers or by automatic stokers, or by means of the producers 
opposite, or by means of the gas from the coke ovens when 
producing beyond needs for other useful purposes. 

D. The producers could supply the boilers with heat as 
stated, but they could also supply the gas engines with pro- 
ducer gas as well as the coke ovens with heat. And also 
blue gas could be made for the Wilkinson process. 

E. The water gas apparatus would supplement the coal 
gas apparatus and allow the retorts and ovens to run at con- 
stant and uniform rate independent of gas demands. 

F. The inclined retorts would produce a steady sup])ly of 
illuminating gas. We would here use the least weights of 
coal for the greatest number of feet of gas. The coke would 
be used when suitable for the demands of the community, any 
surplus to be used in the station — under the boilers for 
instance. 
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G. The coke ovens would supply partly the illuminating 
gas demands, and perhaps to factories adjoining, for tempering 
and furnace requirements when exact ranges of temperatures 
are essential. The producers would care for the oven de- 
mand.^ Metallurgical coke or other grades could be produced 
at will. 

I do not need refer to the tar establishment and ammonia 
house which would be a necessary adjunct to this plant. 

Yes, fellow members of the New England Association, I 
am musing ; but turn it over in your own minds, if only to 
satisfy yourselves that this is no time to be pessimistic as to 
the future of your profession. I dare to say in the face of 
possible misapprehension that the gas business of the future 
will be conducted by men who, while combining knowledge ot 
engineering, civil, mechanical and electrical, and of metallurgy 
and chemistry, must also have business experience in their 
profession such as you have or are obtaining from day to day 
and year to year. 1 know of no profession requiring such a 
wide range of knowledge, practical and theoretical, as this 
same gas business that seems so simple in its processes. Do 
not permit the opportunities to slip from your grasp. If your 
sons are to follow in your footsteps see to it that they strive 
for a high standard of excellence. 

Gas Engines. 

Not very many years ago but one or two makes of gas 
engines were on the market ; today new names present them- 
selves in any technical journal you may pick up. The horse 
power of gas engines is now measured by thousands. We are 
chiefly interested in the smaller powers. I present a few 
figures based on a 10 horse power engine with dynamo 
attached, including foundations, switchboard, etc., complete for 
electric lighting and other power purposes gas is assumed for 
convenience at $1 per 1,000. 

Cost per Horse Power, $176.50; Gas at $1 per 1,000. 



I. It is to be noted in passing: that the fitting up of coke ovens, to do the identical 
work coal ^»s through retorts do in the Wilkinson process, is but the work of the gas 
engineer. The gas producers (D) would furnish the blue gas required. 
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Load= Full. Half. Quarter. 

1. EflSciency 100 per ct. 60perct. 51perct. 

2. Cost gas per horse power, cts. 1.8 

3. Cost per k. w., cents 3.0 

4. Cost per inc. lamp-hour, cents . 1 8 

5. Cost per arc lamp, cents 1.8 

6. ^Interest, depreciation and re- 
pairs, per horse power hour, .88 1.76 3.42 

I believe the day is coming when the electric light company 
will find the gas engine a factor in the competition for the 
business of supplying electric light to the large office buildings 
and department stores. 

Electric Lighting Stations. — To those of you who have 
electric lighting stations the modernizing of your stations is an 
interesting study. Study of the subject convinces me that 
compound and triple expansion engines, direct connected to 
alternating current dynamos, are to be used exclusively for 
our stations. If the alternating enclosed arc can be success- 
fully and satisfactorily used on an extensive scale by the use 
of constant current transformers, our main supply lines can be 
kept at a minimum. A 500-volt power circuit can care for the 
elevator and power and railway service by means of rotary 
transformers. Keeping the power and lighting on separate 
circuits has its advantages. The lighting circuits being more 
likely to fail, the consumer has gas to fall back upon. The 
following figures are suggested as probable efficiencies deduced 
from a consideration of the subject : 

Efficiency from throttle to 

switchboard at maxiinuin 

loud may reach 

Station having compound engines with 
belt driven jack shafts driving alter- 
nate and direct current dynamos for 
both arcs and 500 vt. power 75 per cent. 

Station having compound engines direct 
connected to alternating machines ; al- 
ternating current arcs and rotary 
transformers for 500 vt. power cur- 
rent 88.6 " 

Same, except witli alternating motor 

driven, direct current arcs 85 *' 

1. Attendance may be taken at 2 1-2 times this (8) amount if a man's entire lime 
should be devoted to this small plant. This should not be the case. The cost per 
horse power, exclusive of foundations, dynamos, switchboards, etc., for large powers, 
may be assumed between $dO and $60. 
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The unaccounted-for current in electrical circuits I find to 
be as important a subject for observation as the unobserved 
gas unaccounted for. It is not alone necessary to have a per- 
fect station service, but the process of "scrapping" electric 
machinery and buying better has an appreciable effect on gas 
competition. 

One is led to believe, when first attempting to run both 
plants — illuminating gas and electric light — that they are in 
competition. They are ; but the demand for electricity is en- 
tirely independent of its cost and must be met. The best re- 
sult obtainable is, therefore, essential to keep up with the 
times. 

The Wright Discount Meter is destined, it would seem, to 
increase in use as time goes by. 

Gas engines for producing power for electric stations is a 
subject that will repay your attention. I would not confine 
your investigation to illuminating gas, but consider the utiliza- 
tion of blue gas and producer gas and a mixture of the two. 
Natural gas is used on these large engines where it is obtain- 
able. 

Electrolysis. — Electrolysis is still a subject of careful con- 
sideration. I recommend that you appoint a standing commit- 
tee to keep in touch with the subject, and with authority to 
correspond with any committee of any society which has 
authority to consider it. I wish to emphatically disavow any 
intention by this suggestion to revive the federation scheme 
which gave me such fruitless work some years ago. Federa- 
tion principles can be successfully carried out by more than 
one Association on the lines of a Democratic rather than an 
Oligarchic form of government. 

The Prepayment Meter. — This apparatus is still a bone of 
contention. If it were universally conceded that it was the 
correct thing to make an extra charge of. say, 15 cents per 
1,000 for gas sold through this form of meter, I conceive that 
any opposition to the meter would disappear. I assume, then, 
that the prepayment meter as a mechanical contrivance is not 
the bone of contention. I have made a study of an impor- 
tant matter lately and I am going to call the attention of the 
Association to it at this time. 
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If you turn to the Gas Commission reports of past years 
you will notice that the sales of gas through meters is less per 
meter than it formerly was. The following table illustrates 
ihis: 

Gas Sold per Consamer. Gas Sold per Meter Light. 

Company. Company. 

Year, ^-Boston. So. Boston.-> ^Boston. So. Boston.-^ 

1887 37.475 20.169 3,837 5,599 

1888 37.507 20,927 3,609 4,115 

1889 37.877 ^/1,440 3,934 4,229 

1890 38,195 22,091 3,796 4,325 

1891 44,069 23,419 4.216 4,620 

1892 46.427 23,831 4.453 4,668 

1893 46,327 27,831 4,457 5,531 

1894 . 37,623 24,730 3,701 4,939 

1895 36,442 23,654 3,712 4,664 

1890 . 34.410 18,177 3,572 3,867 

1S9T 36,417 22,240 3,807 5,049 

1S98 , 36,893 22,883 3,812 5,213 

1899 36,759 21,355 3,819 4,904 

You will ut once conclude, and correctly I think, that the 
UwX^^ consunuM's of gas have been the ones discontinuing tlie 
u>o o( gas in favor of electricity made by central stations and 
|«M>«to phuUs. The elei*tric coinpany^s average consumer is 
ono \\hv» is hotter off Knancially than the average gas con- 
vMiuor, As ovidoueo of this it is the custom in many electric 
\\\\\\{ oompauies to charge a minimum rate of at least $1 per 
uioiUh to e\ou tlio smallest consumer. In connection with 
^t^vl^os on the price of gas in the abstract, I found I needed 
ovMuin facts to help me bring my preconceived notions, 
*\MiotuUi\»u tvi belief, to hard, cold facts. Obtaining the co- 
opemtivMi t^f the Treasuivr's domains, I found facts that well 
\\\^\[ tuorpvuxeivd me, and I am going to produce some of 
them. 
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Number op Meters Registerin(; as Indicated. 



Reeislration in 

Cubic Feet 

Between 




Company A. Company B. 


COS. A,B,C,D,K 










Dec, 


1898. 


July. 
No. 


1899 Dec, 1898. 


July, 1899. 
No. PrCt 


Dec, 1898. 




No. 


Per Ct. 


Pr.Ct. No. PrCt. 


No. Pr.Ct. 


0- 100 


4,237 


14.71 


10,877 .38.5 130' 2 66' 482' 9.7 |l2,375 15 88 


100^ 1,000 


4,806 


17 00 


6,294 


22.1 1,578 32.32 2,259 45 5 1 14,062, 18.05 


1,000- 2,000 


4,904 


17.1 


4,985 


17.58 1,573 32 32 1,309 . ., . !l6 741' 


2.000- 3,000 


3,479 


12.1 


2,503 


8.8 65013311 439.... 11,199 


3,000- 4,000 


2,452 


8.51 


1,198 4.21 331 .... 


203 .... 6,729 


4.000- 5,000 


1,808 


6.53 


6441 2.27 191 .... 


78 ... . 4,869 


5,000- 7,000 


2,38« 


8 35 


683' 2.40 183 .... 


73.... 4,322 


7,000-10,006 

1 


1,958 


08 


525 1.85 107 ...t 62|....^ 3,284 


0-10,000 ft. 


26,120 


90.8 


27,709 97 5 4,743 97.1 4,J)05 98.7J73,581j94.00 



The figures to me are most remarkable. Taking Company 
A, nearly 22 per cent, of the meters Ineasured less than 1,000 
feet in December, and nearly 61 per cent, measured less than 
1,000 feet in July. 

The Company is subject to electric light competition, and 
the people leave the city to summer to great extent in certain 
districts. In Company B, 35 per cent, of the meters measured 
loss than 1,000 feet in December, and 55 per cent, of the 
meters measured less than 1,000 feet in July. Here eleclric 
light competition cuts little into the gas business and the 
people do not leave their homes universally. 

In the combination Companies A-C, in December, 34 per 
cent, of all meters burn under 1,000 feet, and 94 per cent, of 
all meters less than 10,000 cubic feet. Below is an isolated 
record of prepayment meter which gives an extraordinary 
large return. Our records show no gas having been used at 
No. 10 Causeway St., though the building had been provided 
with a service for 20 years. One of our solicitors arranged 
for a prepayment meter at this place in October, 1897. This 
building is within two blocks of our old North End station. 
The money collected from meter is as follows : 
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1897 1898 1899 1900 

Jan $10.50 $9.25 $9.50 

Feb 9.25 10.00 18.00 

March 3.50 8.00 

April 1 1.50 9.00 

May 8.25 8.25 

June 6.75 4.25 

July 6.25 4.00 

Aug 6.50 8.75 

Sept 7.00 5.75 

Oct $6.00 7.25 11.75 

Nov 11.75 8.50 20.75 

Dec 9.80 8.00 11.75 



Total, $27.55 $93.25 $111.50 

Now» in the face of the facts deducted in the tables above, 
are these not fair questions: (A), Will the introduction of 
prepayment meters stimulate the use of gas when the present 
use is restricted ; and, (B), Will not the prepayment meter 
tend to increase the average use of gas per meter per month. 

Technical Gas Press. — During the past year gas publica- 
tions have been filled with valuable matter. I am glad to see 
them publishing increasing quantities of matter on steam and 
electricity. Quotations of coke, cast iron, ammonia, tar, etc., 
are not less welcome. We owe a debt to the gas press not 
measured by the subscription price. 

Incandescent Gas Lamps. — Anyone driving or riding 
throughout the city of Boston and town of Brookline, will be 
struck with the improved lighting of the streets at night, the 4- 
fcet glycerine burner being replaced by the standard Welsbach 
street light. I hope to see boulevards lighted by 4 rows ot 
Welsbach lights before long. Driving in a shady street is now 
made more safe for the driver, as well as walking for the 
pedestrian. The investigation of this matter will repay you. 
You remember that last year Mr. Fowler touched upon the 
desirability of this method ol street lighting. 

Gas Stoves. — New designs of gas stoves are coming for- 
ward with ever-increasing attractive features. Excellent com- 
bination gas and coal ranges are in the market for the use of 
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those who do not desire to be entirely without a coal stove and 
yet have no room for two stoves. 

Paris Exposition. — Ycmv Association has, through your 
President, received a communication from the "Societi(^ Tech- 
nique dc rindustrie du Gaz," calling attention to the meeting 
of the International Gas Congress in Paris, September 3d, 4th 
and 5th, 1900. I would suggest that a committee of three be 
appointed, with power to increase their number, to represent 
your Association at the Paris Exposition. I would suggest 
that they also- be requested to submit a subject to be treated of 
by the Congress. ^^Electrolysis,'* "Gas Stoking Machinery," 
"Inclined Retorts/' "Coke Ovens," "Gas Engines," and "Pre- 
payment Meters," are ail subjects which would be of great 
interest, treated of internationally. 

In the spirit of the preamble likewise, your Secretary, Mr. 
N. W. Gifford, sent to each member a postal card, dated New 
Bedford, Mass., 9th month, 1899, a copy of which is appended 
as "Exhibit A." This was followed by a circular letter, signed 
by your President, dated January 20th, 1900, as in "Exhibit 
B." 

Secretary GiflFord followed this with his notice of February 
1st, 1900, as in "Exhibit C." 

The replies from members have been of assistance to Mr. 
GiflFord and to me, and I desire to take this opportunity of ac- 
knowledging this and thanking the members for their assist- 
ance. The subject matter of this meeting has been influenced 
by expressed desires of one and another. Messrs. Allen, 
Goulding, Shelton and Waters have formal papers on subjects, 
two of which, while treated of previously, are not exhausted, 
and careful listening to all of these essays will be conducive to 
profitable discussion. Your particular attention is directed to 
the programme Mr. Gifford has prepared, if the notice in the 
American Gas Lkjht Journal has escaped your notice. Two 
"Topics" for general discussion have been provided : 

1. Coke Oven and Retort House Construction and Results. 

2. Under-Water Gas Main Construction. 

The discussion on the first will be opened by Messrs. Hirt, 
Mayer, Ramsdell and Slater, Jr., which will draw out other 
volunteers, I hope. The second will be opened by Messrs. 
CoflBn, Gould, Hirt and Slater, Sr., and I am sure will prove 
equally interesting. 
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I wish to express ray appreciation of the interest displayed 
by tlie gentlemen not members who have consented to give you 
information they have, and that I ^ sure you will one and all 
profit by in the hearing. I wish to say that we should be 
considerate in our treatment of this information, and, in our 
thirst for more, not press them for more than they feel it is 
convenient to offer at this time. 

I would be glad if any member desiring to speak, but not 
for publication, will indicate his wishes, which will be respected 
by the press represented. 

It is a matter of deep regret that death has removed from 
us several of our members. 

Hon. W. W. Greenough, former Treasurer of the Boston 
Gas Light Company, and first President ot this Association. 
His name is as widely known as gas undertakings exist. He 
parsed away June 17, 1899. 

Mr. Gustavus E. Wetherbee, June 10, 1899, while Superin- 
tendent for the Roxbury Gas Light Company. He had been in 
various positions in the Roxbury, Boston and Worcester Com- 
fianies. 

Mr. L. P. Gerould, formerly of Nantucket, Mass., Noveml)er 
27, 1899. But lately retired from active management of any 
Company. 

The appointment of committees to submit resolutions to the 
Association will doubtless receive attention. We are to be 
congratulated that, in spite of the serious illness of several of 
our members, they have recovered and are with us today. One 
of our Past Presidents, and one other member, I understand 
are seriously ill, and 1 hope a message of good cheer may be 
sent them. Mr. Taber was the President when 1 first joined 
this Association, and I shall remember with pleasure the cor- 
dial welcome he gave the new members. 



Exhibit *'A." 

Office of the Secretary 
New England Association of Gas EmnNEERS. 

New Bedford, Mass., 9th month, 1899. 

Dear Sir: It is very much to be desired that future meetings 

of this Association shall be as interesting and helpful to 

members as those of the past. This will depend very much on 

the members themselves; and to make this so will you kindly 



J 
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see if there is not something in your season's work which will 
be of interest to the other members, and which you can present 
at the next meeting in a **Paper," "Short Topic" or the 
"Question Box'*? 

Or, has there anything come to your notice which you 
would like to have discussed at the next meeting of the Asso- 
ciation ? And, if so, will you suggest some one as the author 
of such discussion ? 

Also, can you suggest the name of any who ought to be 
members of this Association, to whom application blanks may 
be sent ? 

Please give this your careful attention, and reply on at- 
tached postal card. Yours very truly, 

N. W. GiPFORD, SnMary. 

Exhibit "B." 

Boston, Mass., Jan. 20th, 1900. 
To the members op the New England Association op Gas 
Engineers : 

Your Secretary, Mr. Giflford, has already written to the 
members in regard to papers and subjects that would interest 
the members. The replies received do not encourage us much, 
and I desire to again call the members' attention to the nec- 
essity of having some volunteers to insure the success of our 
annual meeting. You are earnestly requested to communicate 
with Mr. Giiford or me, if you can see your way clear to give 
the Association a paper on any subject that you believe would 
be suitable. Please do not lay this aside before at once com- 
municating with Mr. Giflford or me. 

This is a matter that, while of personal interest to Mr. 
Giflford and to me, is also particularly important for the wel- 
fare of your Association. Is it not your duty to help in some 
way ? We are doing all we can, but need your help. 

I am, very truly yours, 

W. R. Addicks, President. 

Exhibit ''C* 

The Council of the Societ(^ Technique de I'lndustrie du Gaz 
en France has taken the initiative in proposing a reunion in 
an International Congress on the occasion of the Universal 
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.•^— ...'.,1 .>f 19<^\ of all the Societies similar to itself, aod 
»^.-^nti viio are interested in the progress of gas 

!" ^ '* 'uir-*?^ v;Il be held in Paris, 1900, and very prob- 
■tv >*\ 4;[i and 5th of Septeml>er, at the Exposition, 

. > <v\'iuvu to 05 that a reunion of this nature could 
.^■\. ^,>xi :> :a briaginjr about an exchange of views upon 
.. >t •':|,K»i*tajit points of the manufacture and utilization of 

V *c- *' . *> iLoa questions which are attached to these 

* ><. -oi *v> j;> all the more opportune because there has 
> . 'vxi.. If to :hx* i>resent, a Universal Congress devoted to 

,vcv :";u>ir^ ar'vi it is to be hoped that this first reunion 
. v' A i'ru: titorvst. It will form, moreover, bonds of 

, ^ • t.td Hccruttj between all the representatives of our 

.v,^ ^ ».cii oauiv^t help but be profitable to this industry 
I ^ fi : I :> spirit that we come to invite your honor- 
■. -vx vij* o ^aiv.* ^vArt in this Congress. 

U .,wo :.iou:^H; that it was not necessary to fix as yet in 
.V . :c iivMaor I'K* programme of the transactions of the 
. ^ * >c^ »ui 'Mt av>w on we will busy ourselves in examin- 

„ v.vvu t; t: cr of questions which could be usefully 
. t v., i >vi *♦? % " Iv very much obliged to you if you would 

V v.' * i \K> U5 ;: v>>e which you judge could appropriately 
. vvvi »a . ic i^vcirramme. 

'A H ;i vw.^^v" ^ilh gratitude all the observations and 

v.x,; v\i> ^ i\a \ou will be kind enough to address to us. 

■ V v^ ^u.i. \vv v>f Orgti^iization will afterwards fix and 

I' V. vt , ic av'^iito pn>gmumie of transactions, which will 

vs. \x- ca Kvluuoal questions, visits to the Exposition 

v» N . -^M.x 'ttv^rk^, a bun(|uet ofiered by the Hociete 

- .V i\ vivf. 10 ull the members of the other Societies, 

\.v.*^;^\A> v^o earneslly hope will be the cast?, you 

X \ V ►'.\^ lo our apj>eal we will be very grateful if you 

V vi \ . t vv oopios, and with the least possible delay, of 

, ', \^i; xwuvo uunuboi*s, which we will communicate to 

', v,v..i' wivivin's dofmrtment of the Exposition, and, 

> ; '^ » cv ca'o or l^v our own, you will receive in ample 



Thirtieth Annual Meetinc;. 17 

time the programme of the Congress, as well as the steps to be 
taken in order to join it." 

Committee on President's Address. 

The address was referred to a committee of three (Messrs. 
S. J. Fowler, C. D. Lamson and C. J. R. Humphreys), with in- 
structions to report their consideration thereof at a later 
period. 

The Secretary read the 

ROLL CALL, 

the following members responding to their names : 

Active. 

Addicks, W. R Boston, Mass. 

Africa, W. G Manchester. N. H. 

Alden, G. A Watertown, Mass. 

Allen, B. J Allston, Mass. 

Alljrn, H. A East Cambridge, Mass. 

Amorjr, Dr. R Boston, Mass. 

Anderson, W East Boston, Mass. 

Bartlett, L. - Cottage City, Mass. 

Barnum, D. D ' . . Worcester, Mass. 

Coffin, J. A Gloucester, Mass. 

Coggeshall, H. F Fitchburg, Mass. 

Cook, R. W Peekskill, N. Y. 

Cooper, A. F Exeter, N. H. 

Coyie, P Charlestown, Mass. 

Crafts, H. C Northampton, Mass. 

Davis, F. R Athol, Mass. 

Fowler, S. J Springfield, Mass. 

Gifford, N. W New Bedford, Mass. 

Gould, J. A Boston, Mass. 

Goulding, N. O Natick, Mass. 

Harbison, J. P Hartford, Mass. 

Hassett, E. J Beverly, Mass. 

Humphreys, C J. R Lawrence, Mass. 

Humphreys, J. J., Jr Worcester, Mats. 

Hurlburt,'S Norwich, Conn. 

Jenks, Z. M Woonsocket, R. I. 

Jennings, F. W South Framingham, Mass. 

Lamson, C. D • • Worcester, Mass. 

Lane, H. M Leominster, Mass. 

Leach, H. B Taunton, Mass. 

Learned, EC New Britain, Conn. 

Learned, W. A •••.... Newton, Mass. 

Learned, C A Meriden, Conn. 

Lucey, F. J Natick, Mass. 

Macmun, G. F Marlboro, Mass. 

Manchester, G. L Easthampton, Mass. 

Mansfield, G. W Salem, Mass. 

McGregor, W Pawtucket, R. I. 
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McKajr, W. E Boston, Mass. 

Mooney, E. B Brockton, Mass. 

Morrison, H. K Concord, N. H. 

Moynahan, J. F Stoneham, Mass. 

Neal. G. B Charlestown, Mass. 

Ncttlcton, C. H Derby, Conn. 

Norton, H. A Boston, Mass. 

Norton, W. F Nashua, N. H. 

Norton. P. T Nashua, N. H. 

Nute. J. E Fall River, Mass. 

Nutting, C. H Chicopee, Mass. 

Nutter, E. J Milford, Mass. 

Parker, F. H Burlington. Vt. 

Prichard, C. F Lynn, Mass. 

Richardson, F. b North Adams, Mass. 

Rossman, G. M Keene, N. H, 

Shelton, F. H Philadelphia, Pa. 

Sherman, F. C New Haven, Conn. 

Slater, A. B Providence, R. I. 

Slater, A. B., Jr Providence, R. I. 

Snow, W. H Holyoke, Mass. 

Spaulding, C. F Waltham, Mass. 

Spaulding, C. S Newburyport, Mass. 

Spaulding, W. H Westerly, R. I. 

Stearns, NV.M Waltham, Mass. 

Stratton, W. K Haverhill, Mass. 

Tilton, D. D Newburyport, Mass. 

Todd, J. R Walnut Hill, Mass. 

Willard, A. T. . . . Greenfield, Mass. 

Wood, W. A Boston, Mass. 

Woodward, R New Rochelle, N. Y. 

Associate. 

Barnes, A. M Cambridge, Mass. 

Browne, A. P Boston, Mass. 

Coburn, C .M Chelsea, Mass. 

Cortis, D. T Boston, Mass. 

Davis, F.J Waltham, Mass. 

Hinman, C. W Charlestown, Mass. 

Holmes, R. E Winsted, Conn. 

Homes, W Boston, Mass. 

McKenney, W. A Boston, Mass. 

Mace, F. W • • • Lynn, Mass. 

Scranton, G. H Derby, Conn. 

Thomas, F. W Boston, Mass. 

Tufts, J. P Boston, Mass. 

Waldo, C. S Boston, Mass. 

Waldo, J. A Boston, Mass. 

Appointment of Committees, Obituary Resolutions. 

• The President announced the following comraittecs to 
prepare suitable mention respecting deceased members : 
On the Hon. W. W. Greenough.— Messrs. C. D. Lamson, C. 
H. Nettleton and H. A. AUyn. 
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On Mr. Gustavus Wetherbee. — Messrs. J. A. Gould, Wm. 

Anderson and C. F. Spaulding. 
On Mr. L. P. Gerould. — Messrs. A. B. Slater, Jr., F. C. 

Sherman and H. B. Leach. 
The President introduced Mr. F. H. Shelton, of Philadel- 
phia, Pa., who read the following paper entitled 

PUMPING GAS FIVE MILES AT TWENTY POUNDS 

PRESSURE. 

Mr. President and Gentlemen of the Association : Last 
June I read a paper before the Western Gas Association, at its 
22d annual meeting, in Milwaukee, entitled and advocating "Dis- 
tributing Gas Under Higher Pressure." ^ I pointed out that 
steam, ammonia, air, oil, water, Pintsch gas, natural gas, and 
other fluids are daily safely distributed and handled in public 
places at many pounds pressure, in contrast with illuminating 
gas at but a few inches pressure (or but the fraction of one 
pound), and that the traditional practice of using but a 
zephyr-like pressure, involving large and costly pipes to send 
gas some distance, is relatively wasteful of energy and expen- 
sive, and, when analyzed, but little short of ridiculous. I con- 
tended that mechanical appliances, as well as precedents, were 
now sufficient to warrant distributing illuminating gas at 
several pounds pressure, and that such a plan of working 
should be and could be made entirely satisfactory, and would 
save enormously in the investment required. Since reading 
that paper, considerable further thought upon the matter has 
brought the settled conviction that transferring or distributing 
artificial gas at high pressure involves neither any great ex- 
periment nor any particular risk. An opportunity a short 
time ago presented itself to demonstrate my belief, despite the 
solicitous concern of several pessimistic friends, I assumed the 
responsibility of constructing a high pressure system. It has 
worked perfectly satisfactorily, and from the start. I have the 
pleasure of describing it herewith. 

Phoenixville, Pennsylvania, 28 miles above Philadelphia, on 
the Schuylkill river, is a manufacturing town of 10,000 
population. Spring City and Royersford, some 5 miles above 
it, are smaller towns adjoining, on opposite sides of the river, 

1. S€c Am. Gas Light Journal, July 17, 1899, p. U. 
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and together form a gas district of 6,000 people. In the in- 
tervening distance between it and Phoenixville there are a few 
farm houses, and a county almshouse about midway. Each 
district has had a gas company for many years. The plant at 
Phoenixville was fair ; that at Royersford was wretched. The 
Consolidated Schuylkill Gas Company, organized by myself 
and associates, acquired October Ist, possession of both plants. 
It was decided to lay a high pressure connecting main from 
Phoenixville to Royersford, shut down the plant at the latter 
point and make all gas at Phoenixville. Work on the pipe 
line was started October 27th. Gas was pumped through 
within 64 days — Dec. 29th. Since that date, the Royersford 
district has continuously procured its gas from Phoenixville, 
without either trouble or the suggestion of trouble. 

The connecting pipe line is 23,015 feet — or about 4^ miles 
— in length, three-inch size, and, of course, of wrought iron. 
To protect against corrosion, it was suitably coated after being 
strung along the road, and recoated in part after joining in 
the trench. The pipe is heavier than the ordinary ; special 
threaded connecting sockets were used, and provision was 
made for protecting threads in shipment from pipe mills to 
ditch. It is bedded 31 to 4 feet deep in natural earth from 
end to end. Two thousand feet of the run was through rock 
requiring blasting; 10,000 feet was through more or less shale 
and surface rock. Midway, it passes through an old-fashioned, 
covered, three-span wooden bridge, 600 feet long, crossing the 
Schuylkill river, being attached to the trusses 7 feet above the 
drive level. Certain weather casing was here provided. At 
one point, over a stone arch road bridge, the pipe has but 15 
inches covering for a distance of 60 feet. It runs along a 
public highway throughout, excepting one stretch of 1,200 feet 
through fields, private ground. In its run it crosses under a 
three-track, trunk-line railroad. Valves are inserted at inter- 
vals, and adjoining the bridge, for use in the event of freshet 
or fire affecting the latter, and to facilitate the locating of any 
possible future leaks. Drips are provided. The run is fairly 
hilly. Some provision was made for contraction and expan- 
sion. As each 1,000 or 1,500 feet of pipe were added, the 
line was tested throughout with air pressure, from a power 
compressor at the works to 60 pounds. Despite all foresight 
and care, leaks w^ere usually found. These were corrected, 
and a second test made, and not until the line stayed tight for 
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hours, was final filling in of the ditch permitted. When the 
line was finished, it was bottle-tight, end to end, as proven by 
60 pounds test for hours. A wire was laid alongside in the 
trench from end to end, to enable the use in the future of any 
desired electric alarm, call bells, recording or signalling ap- 
paratus. A number of other construction details and adjuncts 
were incorporated, not necessary to here take up at length. 

The pumping machinery at the starting point is a straight 
line, steam driven, air compressor of the usual type, but altered 
for handling gas. The steam and gas cylinders are each 8 
inches by 12 inches, and the listed capacity at 140 revolutions 
of free air at atmospheric pressure is 5,820 cubic feet per 
hour, with a duty of indicated horse power of about 20. This 
compressor draws gas at ordinary pressure from the holder, a 
station meter, with by-pass intervening. It is located near the 
water gas apparatus, and is attended to by the gas maker. No 
extra labor is employed. The space occupied is about 2 feet 
by 8 feet, and its weight is slightly over 1 ton. Its cost, in- 
cluding governor, gauges, setting, freight, foundation, etc., was 
about $1,000. It is so run as to maintain 10 to 20 pounds 
pressure on the pipe line. Provision was made for adding a 
duplicate compressor. Gauges and other minor appurtenances 
were provided. 

Principally because of quick delivery, two regulators or 
governors were used at the far end to reduce the pressure 
from the pipe line to the customary 2 or 3 inches. The first, 
with 3-inch connections, is built to reduce from 50 to 2 pounds. 
The second, with 6inch connections, from 2 pounds to 2 
inches. They are of the dry, non-freezing diaphragm type. 
They are relatively inexpensive and seemingly perfect in ac- 
tion. The gas after being reduced in pressure at the gas 
premises in Royersford, passes into a gas holder of 10,000 
cubic feet capacity, from whence it passes into the street mains 
in the usual fashion. Connections are made, however, so as to 
enable by-passing the holder and the throwing of the 
governors directly on the town. The low pressure, 6-inch 
connections are sufficient for the present, but 8-inch will be a 
later size, and are partly in place. Suitable gauges, safety 
appliances and other features are covered in the valve room at 
the terminus of the line. The equipment within the room 
represents a cost of about $500. Taking this figure and the 
cost of a compressor as about the sum already given, plus the 
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cost of any given size pipe line laid per mile, one can approx- 
imate the cost of a complete high pressure installation. 

As to operation : The gas handled is a straight illuminat- 
ing water gas of 20 to 22-candle power, made from naptha on 
a machine of the Lowe type, but of bad design. The single 
superheater is smaller in diameter than the generator and the 
fixing surface scant. This will ultimately be corrected, but 
observations so far have been upon gas made on the machine 
as above. Each morning the gas maker at Phoenixville runs 
the compressor for about 2 hours and pumps enough gas up 
the valley to fill the holder at the Royersford works. Pumping 
then ceases, and the Royersford and Spring City supply is 
maintained from the local holder. About 5 o'clock it is nearly 
emptied and pumping is resumed and continued, nntil perhaps 
8 o'clock, when the holder is left full for the night. Royers- 
ford signals Phoenixville when to start and when to stop 
pumping. The compressor is run at a rate of 25 per cent less 
than its listed speed and handles thus in practice about 4,000 
feet per hour. This means a capacity of about 100,000 feet 
per day. This is at relatively low pressure. By increasing 
the speed and the pressure and alteration of governor adjust- 
ments, the pipe line can deliver much more in the future, when 
necessary. While pumping there is a loss of 2 to 3 pounds 
pressure at the far end, due to friction. Between periods of 
pumping, the pressure equalizes and is left on the pipe line, 
and in 8 to 12 hours over night it drops from 1 to 3 pounds. 
This is not pipe line leakage, but is due to the consumption of 
customers so far taken off the line, changes in temperature, 
slight condensation, diflFerence in gauges, leakage aroued valve 
stems, etc. The cubic capacity of the line is about 1,200 feet. 

The skeptics as to the success of the plan of handling — as 
herein described — illuminating gas at 20 pounds pressure told 
me there would be considerable loss of candle power from the 
compression, that the governors would not be reliable, that 
condensation would trouble us, that the high pressure in the 
pipe would be dangerous, that corrosion and leakage would 
shortly follow, and that breakdowns of the pumping machinery 
would imperil the general supply. We have been working 
now for nearly two months ; we do not find the trouble pre- 
dicted. 

There is no visible diflFerence in the candle power because 
of the compression and the long-distance delivery. The regu- 
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lators have not misbehaved a particle. We find them to be 
entirely reliable and dependable. The condensation is slight, 
is mostly caught at the beginning, and involves no trouble to 
take care of. 

There are no signs of probable breakdowns. The com- 
pressor works as smoothly as could be desired. Duplicate 
parts in stock at moderate cost will enable the quick replace- 
ment of anything that id likely to break, as the holder at the 
far end gives at present a storage capacity sufficient to per- 
mit of changes, alterations, et<5. When it is done away with, 
as is the expectation before long, a duplicate compressor will 
first be added, which can be started up in 30 seconds in the 
event of breakdown of the one operating. 

We have no leakage on the pipe line, and its construction is 
such that we are certain that it will last for very many years 
before such occurs, or repairs or renewals of moment prove 
necessary. We are satisfied with it. We have not aimed to 
satisfy others. 

The following points may be noted in connection with the 
general operation : 

The amount of drip liquor taken out daily at the compressor, 
and at the first drip or two out on the line, is about 2 gallons, 
combustible and largely oil, but with some water in it. Drips 
examined half way along the line so far are practically dry. 
The amount of drip recovered is about 2 per cent, of the 
volume of the oil used in gas making. The temperature of 
the gas after compression and a couple of hours' operation, 
with 15 pounds pressure in the pipe line, was noted at 106^. 
At 20 pounds pressure it was 114^ The outside temperature 
was 40^. The temperature of the gas after emerging from the 
earth and passing through the regulators was 54^ to 58^. It 
will be noted that no tank or cushion chamber is used at the 
outlet of the compressor. There is some pulsation while • 
pumping at the beginning of the line, but no customers exist at 
that point. 

Services along the pipe line where expected were provided 
for by tees. Additional services can be put in without shutting 
ofi" the gas if desired. 

In a second high-pressure line that will probably be installed 
shortly elsewhere, there will probably be used — for the sake 
of compactness — a single governor, instead of two as on the 
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line herein described, including increased provision for the 
occasional cleaning of same, as well as a line meter that will 
measure gas at 50 pounds pressure. 

No photometrical observations have yet been made. We 
have been too busy with the completion of the line and other 
construction work to do aught else than get things finished and 
going in general. All of the figures mentioned in this paper 
are general and those so far observed, but they are felt to be 
practically correct. 

We have just added midway a branch run of 2,000 feet of 
smaller high-pressure pipe to the County Almshouse mentioned, 
with which we will handle a business expected to amount to 
500,000 cubic feet of gas in a year. Two house regulators at 
the far end of this run reduce the gas to the ordinary pressure 
and control the supply in the buildings, while a third regulator 
at the entrance of the Almshouse grounds controls a single 
lamp post. Each and all of these individual customers* ser- 
vice regulators are working as well as the main line regulators, 
cost but a few dollars each, and show the ease with which 
business can be taken care of en route on a high-pressure line. 
A firehouse has also been served by such a regulator for some 
weeks, and 1 7 houses on a cross street of 800 feet length are 
now being connected. 

It will be noted that the work done by the above pipe line 
and compressor is substantially the economical transfer of gas 
from one holder to another a few miles apart. The two. 
months' operation has demonstrated, satisfactorily to me, that 
we can pump gas at high-pressure, long distances, dependably 
as to both pumping and regulating mechanism, without trouble 
as to condensation, at low operating cost, without visible loss 
of candle power, and on a very low investment cost. I am 
expecting to further demonstrate that we can serve a town 
some miles distant with such an equipment and intfumt the use 
• of a holder. The regulators have so far worked perfectly on 
varying supplies and pressures in taking care of the gas pass- 
ing through them into the holder, and there is no reason why 
they should not equally well handle and control the gas pass- 
ing into thy town direct In fact we have already so operated, 
tentatively but continuously for 2 or 3 days, in preliminary 
trials and entirely successfully with the holder by-passed and 
entirely shut off, and we arc expecting shortly, by a lengthy 
trial, to fully prove the last point to be covered, namely, that 
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a high pressure line, with continuous pumping at a moderate 
rate and duplicate compressors, will safely and dependably 
supply a town direct, and that no holder is necessary. 

The long distance, high pressure delivery here described was 
started during a cold snap and involved a plan of working 
entirely new to the men in charge. The gas was made on an 
indifferent machine and was not overly well fixed. The re- 
construction of the works at large to some extent interfered 
with attention to and concentration upon the pumping depart- 
ment. No station meters were then in use, and the steam sup- 
ply for the entire gas works, water gas making, heating and all 
depended upon but a 30-horse power boiler. Despite the above 
everything worked as smoothly as could be desired, and that 
such should be so under jsuch conditions, I take it, is some 
confirmation of my belief that pumping at high pressure can be 
readily done. 

In view of the uniformly smooth working, and the satisfac- 
tory results experienced, there is no question in my mind that 
in most instances the cheapest way to transmit gas long 
distances will be found to be several pounds pressure through 
a very carefully laid small screw pipe. I and my associates 
are entirely satisfied with what we have done at Phoenixville 
on the lines described, and are expecting to shortly repeat it on 
a much larger scale in another and perhaps two other places. 

While the pipe line here described is the first of which I 
have knowledge anywhere in which ordinary 22 candle power 
illuminating gas is handled at 20 pounds pressure, or there- 
abouts, it should be remembei^d that its successful working is 
but a confirmation of a closely similar operation that has for 
a long time been conducted by Mr. H. H. Edgerton, in Dan- 
bury, Conn., but which has practically been steadily overlooked 
or ignored by gas men at large. Mr. Edgerton, in pumping 
for nearly 10 years a 35 candle power, oil water gas 3 miles 
through a 2-inch main, aud up to 40 pounds pressure, has 
long since shown the feasibility and low investment cost ot 
supplying a town at a distance of high pressure. Credit for 
lieing the first to operate such a system should go to him. 

The satisfactory operation of a high pressure line, I am 
well satisfied, will be closely dependent upon the attention 
paid to details. It may be thought that anyone can buy a 
pump, run a line of pipe, attach a regulator, and with such de- 
liver gas at a distance. Anyone can try it, but I am certain 
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that, unless from 20 to 30 specific, definite details, of both 
construction and operation are suflSciently foreseen and pro- 
vided for, the result will be but partially satisfactory. 

A large part of the success of the Phoenixville line is 
directly due to the excellent work and care given to seemingly 
minor points, by Mr. B. S. Walters, the engineer in charge ot 
construction, and I take pleasure in here giving him credit 
therefor. 

Discussion. 

Tfie President — First I want to thank Mr. Shelton for the 
printed copies with which he favored us. They certainly have 
assisted us very much. I think we can congratulate Mr. 
Shelton that, notwithstanding this was new construction, he 
carried out the work so promptly. We are hardly surprised 
at this, because Mr. Shelton has shown us many times how to 
do things throughly, well and promptly. The discussion ot 
the paper is before you. I am perfectly well aware, gentle- 
men, that there are comparatively few • of us who are under- 
taking this work, but it certainly is a very interesting subject. 

Mr, Anderson — Does Mr. Shelton consider it practical, 
with cast iron mains and cement joints, to get the effects of 
high pressure ? Would they not have to be all wrought iron 
mains. 

Mr. S/telto7i — I would not care to use cast pipe for many 
pounds pressure. I would not use anything but screw pipe 
on such a system, and properly protected against rust. 

Mr. Ncffleton — Mr. President, I think most of us hesitate 
to discuss the paper because we know so little about it. It 
is a new subject, but it is a very important one, and Mr. Shel- 
ton is to be congratulated on having broken the ice so success- 
fully. If it is possible for us all to do as he has done, to make 
a 3-inch pipe do the same work as a 12-inch, it will be a great 
step in advance. I can't help feeling, however, that we will all 
be interested in knowing what the result is 3 or 5 years from 
now, after he has had some extremely cold weather and the 
frost has gotton down to his pipe. There is a possibility ot 
leakage that is alarming to me, more alarming than is neces- 
sary perhaps, but if by any chance the frost should get down 
to that pipe and the gas should go out under 20 pounds 
pressure it might or might not do damage, but it certainly 
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would be a large loss. Undoubtedly by watching the matter 
carefully they would know at once when a leak started, but 
with frost three or four feet deep there would be a difficulty in 
locating the leak and in making the repairs, the town would 
probably be in darkness. That might or might not happen 
with a larger pipe. But as I sized the matter up oflF-hand it 
seems to me that the advantage is altogether with Mr. Shelton 
and this method. I would like to ask the coating that he put 
on the pipe, and whether in a case of this soil he has considered 
covering the wrought iron pipe with cement covering ? I think 
all of you are familiar with what is known as the cement-lined 
water pipe that was quite popular in New England along in the 
sixties and early seventies. I have seen sections of this pipe 
perfectly preserved by cement after having been buried 25 
years. I don^t know that I can say any more, except to con- 
gratulate Mr. Shelton on the success he has reached, and I do 
that heartily. 

Mr. C. F, Spanlding — Mr. Shelton, at what distance from the 
station did the pulsation of gas cease ? 

Mr. Shelton — About 2,000 or 3,000 feet; perhaps half a mile 
out of the 4^ miles. 

Mr. Fowler — In some mathematical calculations I made last 
year I found that the loss in carrying gases at these high pres- 
sures through pipes was pretty accurately calculated by using 
the general formulae which we find in the books as the result ol 
friction. To be sure, in my case it was carried out in steam, 
which is a gas resulting from the vaporization of water, but in 
carrying a certain amount of steam through a certain length ot 
pipe of a certain diameter I found that the formulje that we 
used for the ordinary circulation of illuminating gas was appli- 
cable to illuminating gas at these high pressures. That is, in 
other words, if anybody wants to find out the size of pipe he 
would require to carry gas a long distance at a high pressure, 
all he has to do is to take the formula that we use for carrying 
gas at low pressures. 

Mr. C. J. K. Humphreys — I have been very much interested 
in Mr. Shelton's paper, and I think we are greatly indebted to 
him for bringing this matter to our attention. I would like to 
say a word in regard to house governors. Mr. Shellon's 
scheme, as I understand him, is not only to distribute gas under 
high pressure from one city or town to another, but he also 
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suggests the same plan as a possibility for distributing gas 
directly to the consumer ; in fact, I believe he is doing so now, 
as I understand him. I would like to ask him if he has any 
fear of the house governor getting out of order and throwing 
the entire pressure on the house pipings and fixtures. I should 
also like to ask, if he has had such fear, whether he has been 
able to guard against it in any way. 

Mr. McKay — I should like to learn from Mr. Shelton what 
was the provision to which he refers for the expansion and con- 
traction of pipe, and whether any observation has been taken 
as to the movement of the pipe lineally in the trench under 
different conditions of temperature. Also, I would like to 
learn what he used in making the screw joints, and in what 
direction the thread is specialized ; whether it is a finer thread 
or a longer thread or a more gradual taper. 

The P redden t — Perhaps some member has had experience 
in connection with Pintsch gas which would be somewhat 
similar on a smaller scale. 

Mr. Barmm — I should like to ask Mr. Shelton if they have 
any trouble at the point where the pressure is reduced in the 
governor from 20 or 25 pounds, to the two or three ounces at 
which it is distributed. I should also like to ask him what the 
detail is of the drip for taking care of the condensation in the 
main line ? 

The President — We would like to hear from Mr. Nute, of 
Fall River, Mass., who, I understand, has had some experience 
in this direction. 

Mr. Nnte — My experience is very limited. It does not apply 
to gas through a main under 20 pounds pressure, but about one 
pound as a maximum, and then only for comparatively short 
times. We built a pusher plant last fall, connecting with sev- 
eral lines of mains going to outside districts. The mains were 
of cast iron, laid several years ago. They had become too 
small to supply the holders of the districts, which are entirely 
separate from the main works' district. The plant was built 
intending to run at about 15 inches pressure. As a matter of 
fact, the pressure we are frequently getting on those lines is 
24 inches, or, rather somewhat in excess of 24 inches, for we 
find that a 24 inch gauge is blown out at times. The plant is 
working with perfect satisfaction. No difficulty whatever is 
experienced in any way. The result is to double the amount 
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of gas we formerly ever put into these outlying holders. Of 
course, one pound pressure is a very different thing from 20 
pounds. 

Mr, J, J. Hvmyhreysy Jr. — Has Mr. Shelton noted a refrig- 
erating effect at the reducing valve betweeen the high pressure 
line and the low pressure line and the amount of condensation 
at that point ? 

The President — Gentlemen, you have given Mr. Shelton a 
good many questions to answer, I know ; but I think he is 
quite equal to all that you may ask him. 

Mr. Prichard — The only objection that occurs to my mind 
is whether it would be advisable to carry pipes of this nature 
through a densely populated district, where there were high 
buildings and electric cars and sewers and the various things 
with which we have to contend in city distribution. I imagine, 
from the description Mr. Shelton gives, that his pipe is practi- 
cally laid through the country, along a country road, and it 
occurs to me it would be interesting to know whether he 
would consider it advisable or safe to lay it through a city. 

Mr. W. A. Learned — Mr. Prichard *8 remarks lead me to 
ask whether, in Western cities, the natural gas companies are 
regulated by ordinance as to the pressure they carry on their 
street mains. 

Tlw President — Itmight.be interesting ifi that direction if 
Mr. Shelton could tell us whether the natural gas companies 
are using holders now on their mains, depending on holder 
pressure. I presume that would come in the question. I don*t 
see any other members rising, so Mr. Shelton we will give you 
the opportunity to answer the questions which have been 
asked. 

Mr. Shelton — I am very glad to be able to give my ideas 
for what they are worth on the different points that have been 
suggested, and on the questions that have been asked. In 
answer to Mr. Nettleton's suggestion, as to the effect of frost, 
I would say that the principal reason why we have not wor- 
ried about what frost would do on our pipes, 3 or 4 feet under- 
ground, is because at Danbury, with a 2-inch pipe that has 
been there for 10 years, they have had no material trouble on 
that score. That exceeds Mr. Nettleton's time of 3 to 5 years ! 
Their satisfaction and their freedom from trouble of any 
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moment in that direction were the reasons that made me feel 
that, if the pipe was well laid, and some provision was made, 
as far as possible, for contraction and expansion, so that there 
would be the least tendency to pull apart . on the threads, we 
would have no real trouble that way. I would like to say 
right here that a large part of our warrant for kicking over a 
little bit of tradition, and for leaving the rut and going into a 
deimrture in the way of distributing gas at high pressure, was 
l^ecause of the everyday, ordinary, day-in-and-day-out success 
and fireedom from trouble of Mr. Edgerton's Danbury installa- 
tion. We have not — I say "we," I mean gas men at large, all 
of us — I think appreciated what he has been quietly demon- 
stmling there. We have not happened to come across it. We 
have not happened to observe it. We have had no connection 
with it particularly. We have not quite realized that he has 
found it cheap and satisfactory to distribute gas at a consider- 
ttblo distance, and has been doing it for so long a time that the 
Sttperiutondent and others there very frankly say they do not 
^ivo any thought to it ; they have done it so long they have 
oouHod to think of it ; the novelty has long since disappeared. 
Thoir pipt> lino was poorly laid ; they frankly said so. They 
hud to correct a little of it. At times they had to go over it 
\UKiW or loHs, We have profited by their caution and put in 
our pJpo lino with exceptional care. I am proud of the work 
{\\wi our luou have put into that construction, and I believe, 
IVvim tho wuy it has been built and from the precedent of Dan- 
h\\\y \\\wi wo will have no trouble at all from frost. We have 
W\^\\ \\m\[{^\\ throe cold spells since it has been laid, under 
o|iorHUou with ^as; we have had no suggestion of rupture or 
bhH^k or troublo ho far, and are not looking for it. So far as 
tlu^ s^H^titvtf in oonoornod, in this particular instance we used a 
v>vmUu»^ \\\\\i \vtt» uuido in Cincinnati, but not General Hicken- 
U^«)^'r^«. U oomos in (Convenient barrel form, and has served 
MM MUi'»IUotorily In some other work. It seemed very hard, 
\\M\ slumblo «ud easy to handle, and we concluded to con- 
\\\\\\\^ \mr u,Ho of it in iM)nnection with this pipe line. On the 
vjMvwtiou of hoUHO governors, which Mr. Humphreys asked 
ul^^Mli I do not think wo are taking any material risk in put- 
Wwsx in oust iiHMi governors in the cellars of houses, for the 
rvi^^ou that iho natural gas people worked that all out for us, 
\\\ m U^lief Ten years ago, 12 or 15 years ago, when 
nattuul gtwi was lii*st brought into the different cities in the 
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West, we recollect hearing about a great many natural gas 
explosions. The natural gas companies had to work through 
their preliminary period of how to handle high pressure, had 
to find out what appliances were necessary and how to con- 
struct them, how to make them stand up to their work. They 
have been doing that year in and year out for the last 10 
years. The natural gas country is now full of appliances for 
handling, measuring and controlling high pressure gas, that we 
do not appreciate at all because we, at low pressure, have had 
no occasion to look into the line of appliances that are on the 
market in the Pittsburg centre, and in Indiana more particular- 
ly. There are governors there that will do practically any 
work you want them to. The house regulators are most per- 
fect pieces of mechanism. The ones that we use we trans- 
planted bodily from the natural gas people. We did not have 
to invent them or design them or work them out ; we simply 
appropriated what had been worked out in the first place and 
'^annexed" them. They cut down from 10 to 20 pounds ot 
pressure on the one side to H-tenths on the low side at one 
operation. There is not a variation of 1 tenth of an inch, 
whether one burner be turned on or 50 burners. Pittsburg is 
full of them. I may say that the majority of the Welsbach 
business is done in Pittsburg from natural gas at a few pounds 
pressure in the street through one of these governors to 17 
tenths pressure inside of houses. That is the standard pres- 
sure at which the regulators are set at the meter, and they 
work perfectly. Probably there are thousands and thousands 
of those regulators in use in the cellars at Pittsburg, and they 
have no more trouble from them than from an ordinary cock 
or any other standard piece of mechanism. They do not be- 
gin to have the trouble they do with meters. They do not get 
out of adjustment as easily; they do not have the repair ex- 
pense that meters have. They are so constructed that if any- 
thing goes wrong the pressure is not thrown on the meter and 
on the house pipes. They differ in their diflFerent makes as to 
their design and action on this point. Some of them go to the 
point that if anything goes wrong, any excess gas passes 
through a pipe out into the open. If any possible event ot 
gas getting by the diaphragm or by the governor it will not 
get into the cellar or the building, but goes back into the at- 
mosphere, through a | pipe from a vent in the top of the 
governor back through the hole in the wall that the service 
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pipe comes in, only a distance of 3 or 4 feet. It is so easily 
covered that one pattern of governor has rather taken that op 
as its way of meeting any possible objection on that score. 
My feeling is that if Pittsburg and Indianapolis and Muncie, 
and all the other natural gas towns in the West, can use these 
devices by the thousand, not only scores and hundreds, but 
thousands and probably scores of thousands, between the 
nearest and the farthest confines of the natural gas region, 
they can he used with equal safety in handling an articificial 
gas, if wc should see fit to pump up the pressure of that to a 
few pounds instead of a few ounces. I do not think we are 
taking any material risk in using such appliances. The 
demonstration has l>een made on natural gas. We are simply 
copying and doing what has been done for years there. On 
the question of contraction and expansion, that Mr. McKay 
asks about, I would rather tell him outside just how we covered 
that point.* The sockets were special, in the sense that they 
brought the pipe ends butt to butt and had more of a taper 
than the ordinary socket, so that when the threads were made 
up with chain tongs, with a piece of pipe stuck over them and 
three men pulling on it, there was very little question but 
that those sockets were tight — much more likely to be tight 
than the ordinary socket. In answer to the inquiry as to 
trouble at the governor, I stated, I think, most clearly in my 
paper, and I cannot make it any more complete, that the 
governors have been simply perfect. We have not had any 
suggestion of trouble. They were put in, set, regulated a 
little bit as wc thought about right, and have been operating 
the same way ever since. We have adjusted them a tew times 
up and down, in experimenting as to pressures locally, but as 
far as their record is concerned it is perfect. As to the drip 
found at those governors : We take out of the governors a 
little lubricating oil that is put iu them, and nothing else. 

The drip (the condensation from compressing the gas) is 
caught at the beginning of the pipe line, and does not deposit 
out along the pipe line. Wc made provision for drips at every 
low point. Tiiere was a little delay in getting them, and, as a 
matter of fact, we only put in drips on the first 3,000 feet. 
Openings were left on the balance of the 4 miles of pipe, but 
there are no drips. We find that all the condensation due to 
compression is caught around the pump and at tiie first drips, 
a few hundred feet out on the line. In opening a pipe to 
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make a connection to the county almshouse, midway in the 
line, after a month or six weeks* operation the pipe was as 
dry as a bone ; no evidence of moisture, and that was at a low 
point. There is no evidence of moisture at any place through- 
out the line, beyond the initial drips that I spoke o£ We find 
no "refrigeration*' at the governors. In theory there should 
be such — probably it is there if we should endeavor to de- 
termine it exactly, but there has not been enough to be par- 
ticularly noticeable, certainly not enough to bother us in any 
way, and we have substantially ignored any cooling that comes 
to the gas from the expansion. The rate of expansion is 
comparatively moderate, and there is more or less metal work 
about, and I presume the cold is absorbed in such a way that 
it is not particularly in evidence. In regard to the distribu- 
tion of natural gas under pressure in the Western towns that 
Mr. Learned asked about, I have not posted myself particularly 
as to exactly the condition, but I am under the very strong 
impression (and perhaps some of the members who have 
recently been West — I am looking at Mr. Ramsdell just now 
— and have travelled in that region more or less, may be able 
to correct me or to advise) that the natural gas is brought, of 
course, across country, ordinarily speaking, at 100 or 200 
pounds pressure, whatever it may be, and then that city or- 
diances compel in most cases its reduction at the city limits to 
what is called a low pressure service, which low pressure is, I 
believe, from 5 to 7 or 10 pounds, along in that range. If that 
is so, and I believe it is so (I know it is in some cities,) then 
the natural gas people are distributing in wrought iron pipes 
(that Mr. Prichard asked the propriety of) an explosive, in- 
flammable substance, /. <:., gas, under a number of pounds pres- 
sure, and a gas which has but comparatively little odor, if 
any, in the event of leakage. That is all that I propose to do 
in distributing illuminating gas at a few pounds pressure, 5, 10, 
15, 20, or along in that range; and I tliink we would find in 
doing it that we would be taking no more material risk than 
the natural gas people today are safely doing in hundreds of 
cities, in the States commencing with Pennsylvania and west- 
ward. 

If they can put in wrought iron pipes over and under and 
around and about sewers and water pipes, conduits, trolley 
systems and everything else that is found in the principal cities, 
and if they, as in Buffalo and Pittsburg, Alleghany, Columbus, 
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Detroit, iQdianapolis and every principal city that you can 
think of almost in the middle Wesl, can safely distribute an 
explosive, inflammable stuff through wrought iron pipes, as 
they do, without enough trouble or accident or "comebacks"' 
to make a hue or cry or furore, but do it daily with ordinary 
success and general satisfaction on their own part, and the 
part of the public as well, we certainly are not doing anything 
involving any more risk, in my judgment, in doing exactly the 
same thing with artificial gas instead of natural gas. My be- 
lief is that the whole thing resolves down to simply the prop- 
osition : 

"Why cannot we do with Artificial Gas exactly 

WHAT is being DONE WITH NATURAL* GaS, AND 

HAS BEEN DONE WITH NATURAL GaS SAFELY 

AND SATISFACTORILY, FOR QUITE A 

NUMBER OF YEARS?" 

Can we not do that, and do it at very much less expense, 
than we are now delivering our product ? It seems to me 
there is room for a heap of cogitation on that point. It is 
what I think we are gradually demonstrating with this little 
plant at Royersford, Pa., and which will be further demonstra- 
ted probably the coming season, by two other installations of 
that nature. We have used a gas holder there for the present 
because we had it. It was not necessary to take any more 
risk with a new plan of working than we had to take. The 
holder was there. We connected it up; but a short time ago 
we cut it off and by-passed it to see how the town would be- 
have without it. There was no difference in the results at all. 
There was no logical reason why there should be any differ- 
ence. The governors do not care, so to speak, whether they 
are working against a holder or against a town — they are 
simply throttling a certain pressure ; and if they will depend- 
ably do that one does not need a holder, in my judgment. I 
believe that provision should be made for the duplication of 
those governors, for cleaning, for getting out of repair. No 
piece of machinery can be depended upon to work forever, or 
without needing attention some time. Fortunately, however, 
for high pressure installations, both the pumping mechanism 
and the reducing mechanism at the far end are exceedingly 
cheap in relation to the work that they do. You get a 
governor for $100 or $150. You can duplicate that governor 
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and have the two side by side in the same box at a trifling ex- 
pense. The interest on that additional investment is practical- 
ly nothing a year. In doing that one has perfect provision for 
attending to one governor, cleaning it, or repairing it, if it 
gets out of order, and by the use of such governors, first one 
week and then the other, the two alternating, one positively 
knows that the mechanism at all times is in working order. 
The same applies to the compressor. With duplicate com- 
pressors the pressure in a pipe line will carry itself for a few 
minutes, half an hour or an hour perhaps, before the public 
get out of gas, because of the gas stored in the line. Well, 
within that time, within a minute's time in the event of ac- 
cident, one could easily start up the other compressor. The 
Pintsch people do that in several places where they supply a 
railroad service, where the complaint in the event of ahut 
down is quite as as emphatic as any complaint that we are 
likely to receive. They never stop delivering from one year's 
end to the other. If they can do it we can do it. 

The President — Gentlemen, as I understand the rules of 
the Association, after a discussion is closed and reply is made 
it is not usual to call on anyone else. Mr. Shelton, however, 
has mentioned Mr. RamsdelVs name, and I am sure we will be 
glad, if Mr. Ramsdel cares to say anything, to hear from him, 
of course with the provision that Mr. Shelton has a reply if he 
wishes it. Mr. Ramsdell, do you care to say anything ? 

Mr. Ramsdell — I might possibly give some information re- 
garding the question asked about natural gas, having had some 
experience in two towns in competition with companies that 
distributed natural gas where our company owned plants. My 
general impression is that in former times the natural gas 
companies were very indiflerent to governors or other things 
of that sort. Their pipes were probably laid in haste, and the 
full pressure of the wells was put on the pipe up to the time 
that it reached the community which it was to serve. As a 
factor of safety, however, the communities supplied resorted to 
ordinances which compelled the natural gas people to reduce 
their pressure to what was considered a safe limit. I think 
this pressure is usually 5 pounds, and in a great many in- 
stances the pressure in the house was at that figure, but the 
friction in pipes through the towns as a rule reduced it so that 
probably about 2 pounds would be the average in the houses. 
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They found a great deal of diflSculty in using Welsbach lamps 
under this pressure, and, as most of you know, the Welsbach 
Company got out a special mantle, which was called the natural 
gas mantle. I do not remember its number, but it never gave 
as good a light as did the Welsbach No. 169 until somebody 
out in that territory was shrewd enough to invent a little 
governor, placed on the burner underneath the mantle, which 
ended all that trouble. So that they can now use the No. 169 
just as we do, and you can scarcely tell one from the other. 
Recently the natural gas companies themselves have had to re- 
sort to all sorts of plans and schemes to retain their gas 
themselves, in order to give a sufficient supply for the demand, 
so that they have gotten up all of these forms of apparatus of 
which Mr. Shelton speaks. They have very perfect governor 
systems, and everything possible is now done to keep up their 
supply. They have great difficulty, of course, in midwinter, 
so that it is necessary for them to do this. In fact, they now 
go 80 far as to meter the gas in a great part of that country, 
where formerly they did not do anything in that line. As to 
the use of holders, I think such impression arises from the fact 
that one of the principal natural gas companies in the west 
has within recent years purchased a good many illuminating 
gas plants, and in such instances they are generally accused of 
putting their natural gas in holders, enriching it and selling it 
in our way. I don't think they do this. I don't think they 
use holders at all. They simply depend on the pressure from 
the wells for their supply. 

Mr. Harbison moved (seconded by Mr. McGregor) a vote of 
thanks to Mr. Shelton. In announcing the result, the Presi- 
dent said : Mr. Shelton, it gives me great pleasure to give you 
the thanks of the Association for this paper. We are very 
much indebted to you for bringing before us a new subject, 
and we hope that further experience will bring forth another 
paper in which you can answer certain questions. We thank 
you, sir. 

The President having made some announcements respecting 
routine matters, asked the Secretary to read the paper by Mr. 
John A. Waters, of Stamford, Conn., as the author was unable 
to be present at the meeting. Secretary Gifford read the 
paper, the title of which waa 
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THEN, NOW AND LATER. 

Lest we forget the past and the lessons taught, the writer 
requests the members to go back with him over some of the 
more important experiences of years gone by, that our mem- 
ories may be refreshed, and that in recurring the more vividly 
may appear the striking dissimilarity of theories and practices 
directly connected with gas manufacture, "Then and Now ; '* 
and, noting the progress made and success achieved, we may 
consistently and without overdrawing our imagination foresee 
changed conditions "Later." 

In reverting to early practices in water gas manufacture, and 
comparing results then with results obtained now, we are re- 
minded forcibly of the fact that the reduced cost of gas in 
holder (per material used) is not entirely due to improvements 
in apparatus. To improved operations in handling apparatus 
we must certainly attribute, in a measure, some of our success. 

Then, a long blow, and in many cases where pressure blow- 
ers were in use, a "strong blow" was thought to be the one 
essential necessary to the obtaining of incandesence in the 
generator and the proper degree of heat in superheater ; the 
time of blasting up extending from 20 to 45 minutes, the gas 
making period being correspondingly lengthy or more so, inas- 
much as it ranged from 20 minutes to an even hour. The 
temperature of superheater was considered of the greatest 
importance, in that (and this was the theory as it was under- 
stood then) the olefiant gases commingling in the superheater 
with hydrogen should be subjected to a much higher tempera- 
ture than that at which they were generated, in order that they 
might be made "homogeneous." You remember the word. 
We heard it often and used it familiarly, therefore, in practice 
the eye of the gas maker, that pyrometer of gas manufacture, 
was accustomed to a bright orange tint, and continued his blow 
until that color in heat appeared, when conditions were proper 
for a run. What mattered if in the early portion thereof a 
certain amount of carburetting material was decomposed and 
lamp black formed ? What mattered the quality of product for 
5, yes, 10 minutes ? The make during this interval was rapid, 
astonishingly so, and although "thin" it was thought the carrier 
and supporter of the rich gases to follow later. And it was 
true ; the gas delivered from the holder was uniform in candle 
power, and, on the whole, satisfactory. So why bother with 
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vapor, consequently waste of fuel In the reheating was re- 
duced. The period of "blast" and "run" became shorter. 
Water gas making was being understood. A few years elapse 
and present day practices are before us. 

We who thought a gradually increasing heat from carburetor 
to superheater outlet of utmost importance then, are inclined 
to almost reversed conditions now. High pressure blowing, 
which was thought the main factor in attaining heating effect, 
of our generator gases then, has given place to moderate 
pressures, and producer gas of .value is the result now. 

The writer has recurred to a few changes in operative 
methods. It is fair to assume, in view of the benefit derived, 
that they have had much to do with economy in production ; 
but it would not be fair to infer that this is the direct cause or 
effect of our progress. Without the various improvements in 
apparatus of recent years to assist us, present day results 
would not have been obtained. 

Only one ruffle appears on the otherwise placid surface of 
the later manufacture of water gas, and, queerly enough, oil is 
the element through which and by which the surface may be 
smoothed. Without entering into or questioning the wisdom 
of the course pursued by our suppliers of enriching material, 
the fact remains, and is painfully apparent, that the increase in 
price ot their staple has brought us face to face with a pro- 
blem we must confess we had not thought of. It is a problem 
which deserves of the consideration of all, irrespective of 
whether we have water or coal gas plants in our care. It has 
been asserted that the solution or remedy for this present 
difficulty is in the curtailing or reduction of water gas pro- 
duced, and that our product be composed of equal portions ot 
each. Output of works must certainly be taken to account, in 
considering the above proposition. To work to advantage in 
either respect the make must be near the capacity of benches 
under fire, or the pai-ticular set of apparatus used. 

The construction of coal gas benches will not allow of the 
intermittent firing up and letting down, and to maintain heats 
while retorts were inactive would be the height of wasteful 
folly. Many of us no doubt are hesitating, and with reason, 
as to the proper course to pursue. We remember and reflect 
on the incentives which compelled us to abandon the manu- 
facture of coal gas (universal then) and install water gas in 
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its place. Memory brings back the prettily persaasive argu- 
ments of water gas projectors. You remember the period. 
Our tar wells were filled to overflowing and flowing over. Our 
coke shed was filled to its capacity, and we were ready to 
welcome any relief which offered towards the abatement of 
our "tar nuisance'' and the reduction of our coke pile. We 
became enamored, and were converted. And now in the light 
of our experiences then the question arises : **WiIl the same 
conditions prevail later ? " Who can answer ? The doctrine 
of supply and demand must govern. Tar wells are overflow- 
ing now as then. You may say that location of works is the 
probable cause of this. Should location affect the sale of any 
article really in demand ? and we answer in good faith, '*No." 

If the manufacture of coal gas should be taken up to the 
exclusion of water gas, would it not mean overproduction of 
the principal products, the sale of which pertain to the reduc- 
ing of cost. We answer again in good faith, *'It would." 

There is cause for alarm in water gas manufacture we ac- 
knowledge, but we have not satisfied ourselves in regard to 
the minimum cost of producing. We remember then. Com- 
pared with coal gas it is as youth to old age. It has had a 
rapid and healthy growth, and has not yet reached the settling 
down point. Much more is expected than we have received. 
Improvements have followed its "growing up," each in turn 
adding to its strength. On the contrary, although improve- 
ments have been made in coal benches, the yield per pound of 
coal used was practically the same, then as now. In conclu- 
sion, therefore, to compensate as it were for the labor and coal 
items, so largely important to the make up of coal gas, by- 
products must of necessity become more valuable before it 
will stand alone. To venture a prophecy — it is within the 
scope of this paper — the flexible apparatus will come, making 
possible the producing of the old and the new, either or both, 
as requii^ed. One unit, two products. Mixed, the gas of 
later. 

Discussion. 

2'he President. — Gentlemen, I am sorry that Mr. Waters is 
not here to hear your approval as exj)re88ed by the applause. 
It is a matter of very great interest, looking back to the times 
30 or 40 years ago (possibly this paper does not go that far 
back, and I do not propose to go that far back in my own 
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memory) to have these facts noted for us to pick up the threads 
and see what has been. It is very valuable to us when, turn- 
ing over the problems in pur own minds in preventing us from 
unconsciously, possibly, taking up something that has been, and 
getting that same experience over again. I am sorry I did 
not know the contents of this paper, as I picked up some old 
proceedings of the seventies a few days ago. I had intended 
referring to it in my presidential address, but I felt that I was 
tiring you as it was, so I left it out. But $12 a ton for coke 
was very attractive. It was not quite so attractive to hear 
that you paid $12 a ton for coal, but the prices of gas were 
exceedingly attractive compared with the present condition. I 
won't mention them, because I don't want to turn your minds 
backward quite so far. Geptlemen, the paper now is before 
you, and I am sure Mr. Waters would be glad of expressions 
from the members on it, and if he comes tomorrow we will 
ask you to repeat any apt questions that may be asked. I 
might say that Mr. Waters might be privileged to r^ply 
through the Journal. I presume that would be a proper way. 

OPENING OF THE QUESTION BOX. 

The F resident, — If there is no objection to going out of the 
regular order, and as we have but 15 minutes before recess, I 
suggest that the Question Box be opened. The first question 
was one that we hoped Capt. W. H. White would reply to, but 
the Captain unfortunately was called away. The question is : 

"What successful substitute for cast iron gas mains 
has the high price of iron developed ? '' 

Mr. McGregor. — I think Mr. Shelton answered that ques- 
tion very well. 

Th^ President. — I think that reply is very apt. 

The Secretary — I would like to say that I have had my 
feelings very much hurt in the treatment of questions that I 
have put into the Question Box in other Associations than this, 
and I sincerely hope the New England Association will treat 
the questions with courtesy and consideration. I think most 
of the questions are put in in good faith. Certainly, if I put 
in a question and it was treated with levity, I should feel hurt 
oflScially and personally. I hope this Association will treat 
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the questions from the Question Box with all the consideration 
which they deserve. 

Mr. Shelton. — The Secretary appears to have been sudden- 
ly hit by something, and as he seems to feel that the comment 
made on that question so far has been possibly not very 
relevant or quite fair to it, I will try and add a little to the 
discussion, simply as a matter of record. I do not know of 
any substitute for cast iron pipe that has been actually used to 
any extent. In the past year I have had occasion to look into 
it quite a little and I have not found anything that I felt war- 
ranted by precedent and the use of others or by my own con- 
clusion in thinking would justify my departing from either cast 
or wrought iron. The price of wrought iron has not been 
any relief from the price of cast iron ; if anything, it has been 
worse. Mr. Butterworth, of Columbus, 0., proposed at the 
Western meeting last year the use of terra cotta pipe, or Mr. 
Doherty, I forget which. I do not understand that any install- 
ation of that has been put in, or that any information is avail- 
able as to how such stands up to its duty under actual work. 
In Philadelphia, about a year ago, a glass pipe was advertised 
quite freely, and its strength and cost were promised as being 
respectively equal to and somewhat less than cast iron at $20 
to $25 a ton. I think it had some very attractive features, 
especially as against electrolysis, but it never got beyond the 
point of the prospectus. It has not materialized. A good 
many of us in that neighborhood wish that it would materialize, 
as the machinery designed for making it was very attractive and 
complete, and promised to turn it out really at low figures. 
Mr. Nettleton spoke a short time ago of a wrought iron pipe 
covered with cement tor use by water companies. I might 
add that in Philadelphia, at least in that neighborhood, is a 
concern that makes very considerable quantities of that pipe, 
and it is used by them for their own associated water works 
almost entirely. They are not in the gas business to any ex- 
tent, and I do not understand that it has been used outside of 
water, but as a practical, everyday substitute for cast iron pipe, 
for such use it is certainly something that has been used to a 
large extent, and is doing the work first rate. They take a 
sheet of wrought iron, about an eighth of an inch thick, roll it 
into pipe form, line it inside with cement, so that the sheet 
iron is absolutely protected, as far as corrosion is concerned. 
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both inside and out. They then cover the outside coating of 
cement with a final coating of thin iron, which is simply for 
appearances and to protect the cement in shipment. They ex- 
pect that. the thin sheet iron coating will shortly rust oflF in the 
ground and leave the solid cement, which they are depending 
on as against corrosion, and the wrought iron within, which 
they are depending upon for strength. That pipe has been 
used in the instance of scores of miles very satisfactorily in 
water, and it seems to be a good substitute for cast iron in 
that business. I have yet to learn of its being tried in gas. 

Mr. Mansfield — The coated pipe that Mr. Shelton speaks ol 
is a vast improvement over the original cement pipe with the 
single coating of iron outside of it. I have seen the two used 
together frequently. Take the pipe that has a single coating 
of cement inside, with a single layer of sheet iron outside. If 
when that is laid there is any break in the cement or the ce- 
ment is anyways porous, in a very short time the iron will pit 
so badly that it will begin to leak to a greater or lesser ex- 
tent. But this pipe that Mr. Shelton speaks of, even if when 
it is laid it is not so carefully coated, will last very much 
longer than the original type of cement pipe with a single 
coating of iron outside of it. Those who have at least 30 
years' experience in the use of it claim it depends entirely on 
the outer coating of cement finally given to it when laid in the 
ground. 

Mr, Coggeshall — I was in Nyack, N. Y., three or four years 
ago where they were laying wood pipe, prepared by some 
wood impregnation process, and they had a guarantee of 10 
years from the pipe manufacturers. I had some correspon- 
dence with the manufacturers of the pipe as to the guarantee. 
I am pretty conservative, I never used any of it ; but they 
were using wood pipe in laying gas mains in Nyack at that 
time. 

Mr. Nute — I had a little experience about 12 years ago 
with the pipe Mr. Shelton speaks of in the use for gas. We 
laid, as I recall now, about a quarter of a mile of 10 inch 
main in this service. The company sent on an expert to see 
that it was properly laid. The pipe leaked from the time it 
was put down, in fact the leakage was considerable. It con- 
tinued to leak worse and worse, until, a very few years after- 
wards, it was taken up and replaced with cast iron pipe. 
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" ■_ * .|.tn>** *aft* raai such pipe is successfully used for 

■ „*^ . u • ii -*?^m rn tkaX case that we could use it for gas. 

. >^: ,/rt — 'oiiit kttked, or pipe leaked ? 

/I . \ .. . isuiK Thej did not make the joints tight or 

. v.*aic- i- a:c iit? pipe. It leaked at intervals along the 

// N^, .»/rt — It iii only fair to the pipe to say that this 
.,\ .1- ^tii i«f»n>vvd since, because I know that that y/fpe 
. \4.x, A '.au^^er the joint may do. 

' M.*' -. — I want to suggest a possible explanation. 

-^ X4, i»'v infH.\ valve or apparatus of that kind with 

v.* ,w. .. M.a ii lii^ht and then test it for gas you will find it 

>. V - . V t cukai^.\ If you made the original test at your 

V v^ V v.i air. I ihiuk you might find that pipe leaked, where 
. *> u.vi loi fiu*i it so in the case of a test with water. 

W !hi *«^'# — 1 would like to inquire of Mr. Shelton 

V . . .1 i lie ;v>iuts of the pipe to which he alludes are of the 

\i v^ -rt - U is sul^stantially with a coupling or sleeve, 

V V. ..,.^ .ao ;oiuu and made up with cement on the lines of 
... v»uvuv iMtas: a sleeve that laps the two ends of the pipe 

\|. -K ^,m — I was fortunate enough to see a 40 inch 
w ..I i ti^^v 'uUhI wiih water last summer, and I happened to 
v <; ^ v'iui iluu was uncovered. When they were filling it 
* v,xa ,»;' ,|!v oHUH> out, which would have come out of a leak 
ii < ;aN t»4v. Mkiih a few inches of water pressure, but when 
■K ^v.vioi oviiac it ^*iis absolutely tight. 

!\ /'.AW'-*/ — That is an interesting statement. Now, 
;v i.;ivuKU, \k\* aiv within five minutes of the recess hour, and 
I loa I >4aut u> kivp any of the members from the necessary 
ii'iio tvM vliuuor. 1 would say that it is proposed, unless any 
UKtuKMN uuiko sug>rostious to effect the decision, that im- 
uiv vuau l\ iirtor the ix^assembling, the topic of *^Oven and Re- 
loii Uouno iVnslruotion and Results" will be taken up. Will 
vou knulU Ik^u* this in mind? 

V uvv\<s was ordered to terminate 2.30 p. m. 
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First Day — Afternoon Session. 

The Association reassembled at 2.30 p. m. The President 
called for reports of committees. 

Mr. C. F. Prichard submitted the following 

Report of Commitee on Nominations. 

Your Committee on Nominations would respectfully report 
the following names for office bearers for the ensuing year : 

President — Walter R. Addicks, Boston, Mass. 

First Vice President — Waldo A. Learned, Newton, Mass. 

Second Vice President — Wm. E, McKay, Boston, Mass. 

Secretary and Treasurer — N. W. GiflFord, New Bedford, 
Mass. 

Directors — F.S.Richardson, W. G. Africa, William Mc- 
Gregor, Joseph E. Nute and Wm. H. Snow. 

Election of Officers. 

On motion of Mr. Neiil the report of the committee was 
accepted, and, on motion of Mr. Slater, Mr. H. B. Leach was 
named to cast the ballot of the Association in favor of the 
election to office of the gentlemen named. 

Mr. Leach cast the ballot as directed, and reported the re- 
sult. 

The President in declaring the election said : Gentlemen — 
I would have been very glad to have gone on and surrendered 
the position to my successor. I have to say, however, that I 
appreciate the compliment of a re-election, and I thank you for 
it. [Applause.] We will now take up the subject for discus- 
sion announced before recess, the short topic 

OVEN AND RETORT HOUSE CONSTRUCTION AND 
RESULTS, 

and I will ask Mr. Louis J. Hirt, Chief Engineer of the New 
England Gas and Coke Company, and of the Massachusetts 
Pipe Line Company, to open this discussion. 

Mr. Hirt — Mr. President and gentlemen of the New Eng- 
land Association : I thought the best way to open a discussion 
was to put it on paper. If you had asked me to do that a 
year ago I would have had to speak about anticipations, but 
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today, I am pleased to state I can show you some results. 
Those who are acquainted with our works know now tliat 
about seven-eighths of it is running, and we expect to have it 
in full operation by the 1st of March. In this paper I assume 
you all understand the general arrangement of our works, 
and am not giving a description thereof, but merely trying to 
compare it with the ordinary, plain, everyday gas works ; or, 
better yet, with the through retorts. 

The general construction of the Otto coke ovens differ but 
very little from the through retort coal gas construction, espec- 
ially where liquid or gaseous fuels are used for heating the re- 
torts. The ordinary through retort has a capacity to accom- 
modate a charge of 600 pounds, while the Otto coke ovens 
[referring to those at Everett] have a capacity to carbonize 
six tons of coal at one charge. Once the coal is in the ovens 
the operation is practically the same, and differs only in what 
is the essential points to us — namely, to make a heavier or 
more dense coke than it is possible to make in the ordinary 
coal gas retort. In the through retort the coal body averages 
not over 9 inches in thickness. The heat can attack it from 
the four sides ; namely, the bottom, two sides and the top. If 
it is a D shaped retort, it may be said that the heat attacks it 
at all points at once. Therefore the action of the heat, being 
practically the same at any point radiant from the center of 
the mass of coal, the quantity of coal fluxed at the same time 
is nearly (he whole amount of the section of the layer of coal 
in the retort. The lighter hydrocarbons are expelled in a 
much shorter period of time where the coal is attacked by 
the heat in such a manner. The effect of this action is to 
produce a very spongy, soft coke. While the penetration of 
the heat in the vertical Otto retort is similar to the through 
retort, the action of it on this large mass of coal is much 
slower. The side walls being proportionately larger in area 
than on the bottom or top, the action of the heat [especially 
due to the way the heating of the flues of the ovens are con- 
structed] takes place mostly from the side, and the coal is 
almost entirely carbonized from the two vertical sides. The 
heat fluxes the coal next to the wall first, then forms the first 
cells, and as the action of melting the coal creeps in towards 
the center of the mass, in steps, averaging about one inch in 
depth — and as long as there is fresh coal ahead of the fluxing 
part — the fluxed coal is more dense and is a heavier, plastic 
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substance, and stays so as long as there is fresh coal ahead to 
supply the flux ; but the moment the fluxed parts meet in the 
center the remaining inch or inch and a half of the coal when 
coked becomes of a spongy nature and makes a fac-simile 
structural coke to that made in the ordinary gas retort. Car- 
bonizing the coal in this slower manner clearly demonstrates 
that there must be a greater amount of carbon left in the coke, 
it being much denser, and of course evolving a smaller amount 
of rich gas per ton of coal than is done in the ordinary gas 
retort. 

The application of the heat to the Otto retorts is very 
similar to the latest designs of the through retorts, and the 
only difierence in heating efiect can be the thickness of the 
walls. In our case the walls are 3^ inches thick, through 
which the heat has to penetrate to attack the coal, while in the 
through retort it seldom exceeds 2^ inches, and as tests have 
not been made to show the exact results, and though there may 
be admitted a slight disadvantage to the thicker walls, I think 
it is ofiset with the less expense the coke oven plant has in 
the handling of the material over the through retort, and that 
this more than compensates for the slight difference in heat 
efiBciency. Our retorts take a charge of 6 tons of coal, and 
the construction of the Otto ovens allows us to charge the re- 
torts from above. The average time to charge and discharge 
an oven is 10 minutes. Of this 4 minutes are allowed for 
the pushing of the coke, 1 minute for the closing of the doors, 
2 minutes for the charging of coal, and 3 minutes for. leveling. 

The average charging time in a gas works having Otto re- 
torts is about 10 times less than the best retort practice, using 
equal quantities of coal. Once charged these ovens will re- 
main undisturbed from 26 to 28 hours [according so the heat 
of the oven], while the ordinary gas retort has to be charged 
and discharged every 4 to 6 hours. Most of the work can be 
done by mechanical means, and the saving of labor per ton of 
coal handled is one of the greatest and most important ad- 
vantages we possess over ordinary gas retort practice. As to 
the production of gas. There should not be any difference in 
the composition except the difference of carbon remaining in 
the denser coke than there is in any gas retort system. The 
through retort has to be air tight, and if the Otto ovens are 
air tight there is every reason to believe that just as good gas 



48 N. E. Association op Gas Engineers. 

can be made in them. So far our furnaces have not shown the 
slightest trouble in leaks ; in fact we feel that they are getting 
tighter every day. The porousness of the walls is being car- 
bonized, and they are filling themselves so as to make very 
tight retorts. We have been very careful to keep the heats at 
an even temperature, and find that, the elasticity of the brick 
work is suflScient to take care of the unavoidable effect of 
cooling that the fresh coal has upon the walls. As regards 
tight retorts ; they have come up to our expectation. Our 
coking time being a much longer time than in the ordinary gas 
retort gives us a chance to manipulate the gas with much more 
exactitude, and as a similar amount of the time is a small part 
of the percentage of the total ; so that in separating the rich 
from the poor gas, a tew minutes, or even an hour, make but 
very little change in the general illuminating power results. 

To produce the 18 candle power illuminating gas we are 
now distributing, we run the gas from the ovens for the first 10 
hours of the period of coking in the rich main, and the re- 
mainder of the time in the poor gas main. In the chart. Fig. 
1 shows the result of the gas for the first 1 7 hours, and plainly 
illustrates the quality of the illuminants in the gas for the first 
period, which you will find is considerably higher than the 
average of the ordinary gas works, where the whole of the 
gas flows into the same main. The quantity of surplus so 
collected is governed entirely by the amount of poor gas re- 
quired to heat the ovens. To regulate the running of the 
ovens properly, we found by experiment that 10 hours out of 
28 is a good average, and to make it absolutely sure we run 
the ovens 10^ hours to 11 hours on the rich main, and when 
the poor gas holder drops by-pass some of the rich gas and so 
make up for the slight deficiency. As this device is automatic 
the works are entirely self-governing as to the surplus. In 
cold weather the cooling effect of the external air on the 
battery is a trifle greater than during warm weather, and in 
that case the by-pass is open longer, showing that more gas is 
used to keep up the required temperature of the ovens. In 
some cases we reduce the 10^ hours to 9| (in very cold 
weather), so as not to by-pass any more of the rich gas than is 
absolutely necessary to keep up the balance. To provide 
against the extreme cooling effect in very cold weather, and an 
increasing demand of illuminating gas, we are now installing 
a producer plant in which we shall make producer gas from 
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coke breeze of about 140 heat units, and thus replace the heat 
value taken by the increased demand of illuminating gas above 
the actual surplus. Should the increased demand of the illumi- 
nating gas reach the limit, which is the whole of the gas in the 
coal, our candle power would become about 12 candle power, 
against 18 candle power, at 50 per cent, of total output. It 
would then be necessary to install an enriching plant. Thus, 
the works will be very elastic as to the production of illumina- 
ting gas, and it will be only a question of forcing or diminishing 
the production of the producers to make up the variable con- 
sumption of the poor gas heating the ovens as the outside 
temperature and illuminating gas demand require it. 

We depend a great deal on our by-products for the financial 
returns of the plant. The tar, ammonia and surplus gas are, 
in the order named, our principal by-product. The plant has 
been designed in such a way as to produce these with the least 
amount of labor, and every detail has been well taken care of 
to bring all losses to a minimum point. The sulphate house, 
we feel, is the best of its kind, the result surpassing all expec- 
tation — the sulphate being always of a uniform color and 
standard ot ammonia contents. The location in Boston for 
such a coke plant is especially well adapted. Hard fuel is 
high in price, while soft coal can be bought at a comparatively 
low price, and the present market has been favorable to our 
conditions. The coke as a fuel has taken very well, has proved 
itself efficient, and is liked wherever economy is desired. The 
tar has been disposed of for several years to come. The sul- 
phate has been in enormous demand, and our product promises 
to be the standard article of the country, on account of its 
uniformity in composition and color. The gas, as most of the 
members well know, has been very satisfactory in every respect. 
While it is a well known fact that the coal we are using con- 
tains a great deal of sulphur, we have been able to keep the 
sulphur far below the Massachusetts legal requirement with six 
double boxes, and we are now putting in our purifying house 
six more, so as to give a better chance to work the lime to its 
full absorptive capacity. 

I think when this chart is published, which I understand it is 
going to be, it will give you a good resume of what the works 
have done on the 17th of this month. (Applause.) 
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TaUe of Present Operation of the J forks, Feb. lllh, 1900. — 
Consists of 300 coke ovens making coke ; 50 coke ovens heat- 
ing now being charged. The last 50 coke ovens almost com- 
plettnl, will be ready to make coke the 1st of March. 

The present output is scheduled 6n 29 hour time — an average 
pushing of 250 ovens per day, equal consuming 1,500 tons of 
slack coal, making 1,000 tons of coke in 24 hours. 

The by-products are: 67 tons of tar; 1(> tons sulphate ol 
ammonia, and 4,500,000 cubic feet of 19 candle power gas. 
Consumption of lime, 16 tons per day. 

Analysis of Gas, Taken Feb. 14/A, 1900. 
IVHod. H,S CO2 Illuminants O CO CH4 H N 

iuahour 2.7 3.5 6.4 .8 7. 36.9 37.9 4.8 

Hh hour 2.4 2.7 4.9 .6 6. 36.93 41.57 4.9 

Uth hour .. 2,7 3.1 3.0 .6 6.3 33.72 45.89 4.7 

71W PrtsiiltHt — I think we can congratulate ourselves over 
ho^riug t\>r the first time the results and facts from one who 
knows ihom» instead of talking in the air as we have been doing 
fv^r mouth.H^ and practically for the past two years. It was in- 
IouvUhI to make this a continuous topic and have the discussion 
^rtoiwai^ls, 1 would like to have some expression as to 
\shoOKM' y\iu would like to discuss this portion, and then go on 
tv* tho uovt, or have the four gentlemen say what they have 
p^A^^^*l\Hl ami thou discuss it generally. I think it would be 
i^'Ucr tv^ h^vt^ thorn all go ahead, combining the discussions. 
[i iho^v ^iv uo objwtions, I will ask Mr. Fred. Mayer, of Balti- 
UK^U\ U^ wvUliVJC^ us. I want to thank him particularly. lie 
\\^\ ov^Mo t\\MU Hultimoro at considerable personal incon- 
\on\ouvHv I h«vl to gi^t him on the long distance telephone 
\\y\M\ w ^vt \\m \\inv at all. 

U'. \ly*',i.^ \U\ President and Gentlemen of the Associa- 
iiv^u t vH^mo hoiv ontii^ely unprepared for the subject upon 
w Uw\\ [ Hiu ivv|Ui\'4UhI to nmke a few remarks, and upon a special 
invu^aiv^a v^t \our Pivsident, to whom I am very thankful for 
h^>i kuuk ivmoinbranoo. As I am extremely busy at this time 
of iho v<^4^^ I vvu,H hanlly able to leave my business, and for 
ihul rvanv^u was ub?tobUoly unable to find time for the prepara- 
tions of auv (mpor. 1 shall, therefore, only make a few general 
lomarks ivforring to the inclined retort system. Through an 
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extended trip to Europe, of over four months duration, two 
years ago, I investigated very thoroughly the inclined retort 
system, and, as a result of this investigation, I proposed to a 
gas company in Brooklyn, N. Y., for which I am building a 
new plant, the adoption of the inclined retort system. This 
gas company has no other source of producing gas, and is at 
present under contract with another large company for its 
supply of gas. The present contract expires on July Ist of 
this year. From this you will note that, upon the expiration 
of the contract, the gas company will have no other source of 
producing gas, except that received from the inclined bench 
system now in course of construction. That I am well satis- 
tied of the producing capacity of the new plant with inclined 
retorts, and that this system will produce exactly what I told 
them it would, you can be assured of, as otherwise I should not 
have recommended the same,. The inclined retort system is, in 
my opinion, a step in the right direction for the future produc- 
tion of gas in this country, providing the prices of oil will re- 
main at the present level, or increase to a higher one. In the 
system of inclined retorts there is no claim made, as you 
probably know, for a greater production of gas per pound of 
coal, or that there will be obtained a greater amount of by- 
products than with any other bench system of good construc- 
tion, but that there will be a decided reduction in the retort 
house labor, there will be no question. In determining the 
system that would be best adapted for the purpose of the com- 
pany to which I referred a few minutes ago, and the plant 
which I am now constructing, I made a careful investigation of 
the various systems of coal gas production. The production 
of water gas was not considered, and entirely excluded on 
account of the present high prices of oil. The plant, however, 
is so arranged that a water gas system may be added at some 
future time. To determine which is the best coal gas system 
to install, it is absolutely necessary, in my opinion, to consider 
the cost of construction and the cost of operating in conjunc- 
tion, to which must be added a fixed interest charge of the same 
amount in all instances. Without the addition of such fixed 
interest charge, the proper value of the plant and its efficiency 
cannot be arrived at. I have with me the calculations which 
were made at the time that the system of the producing plant 
of the works above referred to was considered. 1 have had 
no opportunity to examine them since the calculation was made. 
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.- o ovk over them for a minute to refresh my 

't iic^ioD under consideration was the produc- 

•A. uatLi\ 700j>00 eabic feet of gas per day, and I 

.. ^* •« .u<tiiiIation there would be required, at an 

.V I '^ :tu>ie teet of gas per pound of coal, either 

4 > < with fiiU-depth regenerator furnaces, 8 

^ vhm -iruilar fiiraaces, either charged by hand in 

•tv»*:aot . '>r >u(^>plied with charging and discharging 

1 * h;ik •tt*^ L>f 1^5, with inclined retorts constructed 

^ ■ ^v>iotu. 1 found that, by applying the same 

, u*. .1 iistaiioe and the same wages for the various 

. . i' ..'aj>e iiad for handling the coal, for a time 

Kui\ ^ '-. 3^5 days, and allowing in each 

., .,i». t^ \}i'^ per cent., the following: In the 

.. .. ^ -! x'licheci of 6's, the total cost of construc- 

,.i..vu ::»o wnches with full-depth regenerator 

.. n iv»as*.\ with the charging floors, etc., complete, 

, c ouiitv installation would be $53,136, or 

.^. ' *'0 cuf'tc foot. I further found that with 

^ . ^ »i v.>|.K^ratiou for retort house labor only, 

: :i^ v>r v.\>al and coke, would be 8.75 cents 

ovi .*i ^Hii. From the above you will note 

.U.A..U v>r ^\x5it of construction, plus the cost of 

^ .v.: .:.. :itcivc<t charge of 6 per cent, amounted 

> VI ' K>0 oubio feet of gas produced. With 

^ , * K»* <. outul retorts having full-depth regen- 

^ .V v»uil ovvst, arrived at in a manner similar 

^., ,'. 10 U iH^nches of 6's, amounted to 9.4 

., *v cv'l, *rhose same benches supplied with 

... :.wb;iti; machinery showed a result of 6.61 

t .*v».v \vt. whilst that for the 5 benches, with 

,v i.itiot t'^'» Coze system, showed a result of 

♦ M,** i>t kv was with charging and discharg- 

■ 'K aaixini: and discharging machinery was 

, ...w.uvv ot 8 benches of 9 horizontal re- 

. ..V* i ivsult of 6.61 cents per 1,000 cubic 

. i.*vu*itt doos not differ a great deal from 

v% Uio system with inclined retorts, I 

, , .^0 ouloulatiou of the efficiency of the 
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inclined retort system I have applied the lowest factors pos- 
sible, for the reason that these figures were to be submitted to 
the Directors of the gas company, and I intended to be on the 
safe side with reference to the results to be produced, providing 
the system of inclines was adopted. In all of the above 
instances of various systems with horizontal retorts, I applied 
factors rather above the average value of the cost of construc- 
tion and results as at present obtained in ordinary retort house 
practice in this country, and I feel sure that the results which 
will be obtained with the inclined benches will prove by far 
better than those shown in the above referred to calculation. 
The retort house labor alone for the inclined retort system in 
this case amounts to 3.48 cents per 1,000 cubic feet, but as I 
have stated before, this cost is based upon higher factors than 
those which will be applied in actual practice. The higher 
factors were applied for the simple reason that, in the matter 
of determining the best system for the interests of the gas 
company, I represented a manufacturing concern which was 
bound to make good its word upon the completion of the 
plant, by the production of such results as it had guaran- 
teed. The coke consumption in benches with inclined retorts, 
which I am now constructing, I do not expect to amount to 
more than 15 per cent, of the coke produced for the average 
of the year. Gentlemen : I am at present placed in rather a 
peculiar situation. As you know, I am the representative of a 
manufacturing concern and do not wish you to think that I 
came here for advertising purposes, and for that reason I trust 
you will excuse me if I abstain from further remarks about the 
details of construction of benches with inclined retorts and 
its advantage over all other systems. But with regard to re- 
sults which are expected from the installation, I desire to 
state that, as the plant has to be in operation not later than 
the first day of July, and will produce, beyond a doubt, at 
least such results as we have guaranteed, or perhaps better, and 
as this date is only a few months distant, I shall be better able 
to advise you in the near future and before the expiration ol 
this year, of positive facts and results obtainied, which I am 
sure will be more acceptable to you than any claims for ex- 
pected results that I might make at the present date. When 
such results have been produced they will not be open to dis- 
dissussion as any claim for expected results would be at the 
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present day, simply because they will at that time be undenia- 
ble, positive facts. In accordance with the request of your 
President, I have prepared in a great hurry a sketch showing 
what I might term a typical presentation of a coal gas works 
having inclined retort system. By an examination of the 
sketch you will observe that, with this system of gas produc- 
tion, coal may be handled and converted into coke, absolutely 
without any human labor, providing the conditions would be 
such that coke sales would be in the same ratio as the coke 
produced, minus such portions that are used for firing the 
benches. 1 understand, of course, that such condition cannot 
always be expected to exist, and in all probability will be 
rarely obtained. However, it shows what can be done under 
the new system. By referring to the sketch you will note that 
the only handling of coal (and I may say that in this sketch 
the principal details of plant I am now constructing are incor- 
porated), will take place at the time the coal is received at the 
dock or wharf of the gas company. The coal will be handled 
from a barge by hoisting to the upper portion of a tower 
specially constructed for the purpose, to be weighed upon a 
scale, then to be transmitted into the crusher and from there to 
a hopper underneath the crusher into coal cars, to be conveyed 
directly to the coal storage shed, which later will be construct- 
ed with inverted cone shaped bottoms, all suspended above the 
ground with sufficient clearance to permit of walking under- 
neath them. From the coal shed the coal will be taken by 
cross conveyors into a central longitudinal conveyor, and 
from there to the end of shed to be deposited upon the retort 
house conveyor, for the purpose of elevating the coal directly 
into the overhead storage bins constructed above the benches. 
The coal will be supplied from the overhead storage bins in 
retort house by means of automatic charging chutes to the in- 
clined retorts, and the coke will be drawn from the lower end 
of the retorts into a trough, filled and constantly supplied 
with water in front of the benches, to be transferred by a con- 
veyor of special design to the end of retort house and outside 
of same. 

The coke after leaving the retort house is at once passed 
through a crusher of proper design to reduce tlie size of same 
to become available for domestic purposes. From the crusher 
the coke is passed by the conveyor to a screen having variors 
sized openings, to be deposited in overhead bins, according to 
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the size. If the coke sales should not be in the same propor- 
tion as its production, it will be necessary to by-pass the coke 
pockets, which can be readily done by a simple arrangement, 
and the coke will then be deposited in the coke yard, to be 
taken from there some future time to the overhead pockets, be- 
fore referred to, to be conveyed from there by a gravity dis- 
charge to the coke carts below. (Applause). 

The President — If Mr. Mayer realized the intentness with 
which he was listened to by everyone, as I particularly observ- 
ed, he is well repaid for coming to talk to us. Will Mr. 
Ramsdell, of Philadelphia, now come forward ? 

Mr. Ramsdell — I feel a little embarrassed in the present 
situation, for it would look as though I am placed in the posi- 
tion of defending the. bprizqntal-retorfc,. and I don't want to be 
80 understood. I believe that all three have their proper 
sphere. 

The President — Excuse me, Mr. Ramsdell. I want it un- 
derstood that the idea was to present all sides of this question, 

not necessarily that we are defending-'ane kind or another. 
• ■ ■ .... "1 

Mr, Ramsdell — I did not mean anything personal at all. 
No subject was assigned to me, as far as that is concerned. I 
was simply asked to be prepared to take part in the discussion 
on this important subject. I have studied a good deal on this 
subject of inclined and horizontal retorts, and I must confess 
that I am not yet quite clear as to which I would advise. As 
I said before, I think there is a place for each of them, and I 
think the location has a good deal to do with that point. As 
far as our Company is <5oncerned, we are in the market for 
both. I don't propose to talk from the construction end of this 
at all ; I am simply talking now as a gas man. This question 
came up in our own business in the rebuilding of one of our 
plants. While there were some reasons that prevented us 
from giving it as full discussion as we would have liked, yet we 
decided against inclined benches, although we were building a 
new works. That was very largely on the ground that we 
would have to do a good deal of experimenting, or at least 
were afraid we would, and also from the fact that we were very 
short of time in which to complete the plant. The first instal- 
lations of these inclines will of course take longer than later 
ones, for various reasons which are very easily understood by 
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any gas engineer. We have a man at the present time in 
Europe making a thorough investigation of this whole subject, 
and I hoped he would be back prior to this so that I could have 
gathered information from him to talk a little more intelligently, 
but I am giving you tlie benefit of what I know up-to-date. We 
found that, as near as we could make out, the results obtained 
were practically the same ; tliat is to say, with a modern retort 
house, built in the most approved, up-to-date fashion, with 
machinery, the residual results and cost for labor was practi- 
cally the same. The cost for hand labor with horizontal re- 
torts is from 8 to 10 cents per 1,000, with drawing machines 
alone, from 6 to 7 cents, with drawing and charging machines 
from 3| to 4 cents, and the cost of labor with the inclines is 
about the same. Our investigations show that they have never 
reduced this more than a third of a cent below the 3,] to 4 
cents. As far as the cost of construction is concerned, I think 
all of these costs should be compared on the cost per 1,000 of 
capacity, and not per retort or per mouthpiece. It is very 
misleading to figure up the cost of a gas works at so much per 
mouthpiece, whereas if you take the capacity per 1,000 feet 
produced the comparison is fair. I have no figures that I 
would like to quote here ofi'-hand on the cost of the different 
plants. One factor in the matter of inclines may be important 
in our larger cities or in any community where the conditions 
are such that the space available is limited. You can un- 
doubtedly make more gas per square foot of area with inclines 
than you can with horizontals. The horizontal bench of today, 
the modern up-to-date bench, is of very large producing capa- 
city, but at the same time with the inclines, as you can very 
readily see, you can get a longer retort in tlie same space, and 
therefore get a greater capacity. But outside of that it seems 
to me the honors are comparatively easy at the present time. 
We don't know as much about the inclined bench as we will a 
year or two later. 

The Presidetit — I did not know, when Mr. Ramsdell wrote to 
me to say he was particularly interested in the matter of this 
kind, that we were going to be so fortunate as to cover the 
ground as well as we have. I hope tliat if we can't attend the 
American meeting in a body the New England Association will 
be largely represented at Mr. Ramsdell's meeting next October. 
Now if any other gentleman will please volunteer. Perhaps a 
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limited number of questions may be answered, but I should not 
be disappointed if the gentlemen would say, as we used to say 
at school, " Not prepared." I congratulate the gentlemen that 
they covered the thing so thoroughly. 

Mr. Wood — I would like to ask Mr. Hirt if they have ever 
taken any temperature test of the charge in the retort ; if he 
knows practically or approximately what temperature they 
maintain in the retort. 

Mr, Hirt — No ; we have not taken any pyrometric tempera- 
tures at the ovens in our plant, but it has been done in others. 
We desire not to exceed 1900^ F. in the ovens to make the gas 
we are making today. 

Mr. Neltleton — I would like to ask both Mr. Hirt and Mr. 
Mayer if they have gotton far enough in their investigations to 
say with any degree of certainty how small a gas works can 
put in either a coke oven plant or inclined retorts. I think 
most of us in the room represent works with a sendout of less 
than one hundred million, and whether' a works of that size can 
use either of these systems has been a question in my mind. 

The President — Mr. Hirt, will you answer first, if you are 
prepared to ? 

Mr. Hirt — A plant of about 20 ovens is the smallest I 
would advise any one to put down. We have in Halifax a 
plant of 10 ovens that runs very satisfactorily^ but I think 20 
would be better. 

Mr. Nettleton — May I ask what is the production of gas 
available for sale from 20 ovens ? 

Mr. Hirt — It depends a great deal on the coal that you 
have to make gas from, what weights of oven and what kind 
of coke you have to make. If it is a very hard foundry coke 
it takes a little longer to run ; it may make two or three hours' 
difference in the plant. If it is a coal that has very low 
volatile matter, it makes more coke than it makes gas. All 
those things have to be taken into consideration. But take it 
with the coal at Halifax. They are making about 70,000 to 
80,000 a day, I believe ; sometimes more. Mr. Addicks can 
tell you more about it than I can. All I can say in regard to 
10 ovens, as far as the labor is concerned, which is really the 
point I wanted to make, is that it is just as cheap for you to 
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run 20 ovens with labor per day as it is to nin 10, for a series 
of men in 10 hours can push 20 ovens for the same money. It 
takes alfout so many men to do the work, whether there are 10 
or 20 ovens. If there is any way at all to sell the coke I think 
there would be more profit in a 20 oven plant than there would 
be in a 10 oven. 

'pit r>esiJe%t — I think, in reply to Mr. Hirt, it was some- 
whoiv betw^^Mi 150,000 and 200,000 a day, but I don't re- 
member Jistinetly. I would not like to have that stated as a 
tiu't, Mr- Mayer, do you care to say anything? Please feel 
jK^rtlvtly at lil>erty not to say anything. I expressly stated 
that to >ou. 

>/y . Mifui' — To tlie question of Mr. Nettleton I desire to state 
that I have no jH^rsonal opinion at present, and cannot until we 
have pivtluciHl n\^ults from our own coal and under our own 
coiKliiioHs, 1 don't know but that our coals may vary in 
I ho rvvNullH as eompaivd with the German or English 
coals, but I Jo know that in one place in Germany 
whoiv riu* installation of benches with inclined re- 
IoUn uus under consideration, it was decided to erect one 
Svueh uf i> >t instead of several benches of 6's, and from this 
ilivi>u>u I judire (I have not the exact figures in my mind at 
IHoxoni) thut the pixnluetion per day of this works was not 
o\ei r>0,iKH> ctibie feet. I have been informed that the in- 
Nialhau>a has iijiven givat satisfaction regarding economy in 
r^uui fuHise luU^r ivs compared with the old installation of 
fivni..oniul l>enchi\s with (> retorts. 

W'. tCftmMU'l — Mr. PiTsidcnt, could I now say one thing 
iiuu I u>ixv>t to mention when first speaking. I don't want to 
fv oouMvletvd us talking shop here at all, but I do feel like 
Cii'iui^ aiientiou to the point that has been made here recently 
v»l I he iv.>uUs in the coke oven processes. It seems to me 
iiMi iho sH\»Hi;vst point brought out by the coke oven people 
N iho \er\ hi^h eandle power which they liave obtained by a 

pto manipulation of the gases; in other words, of taking 
ilu u s;as at vvitain jHM^iods of the carbonization. This seems 
ti> UK^ |H>s>ibl\ the weakest spot in our present system of coal 
«^a.N (uakiu^. A gas engineer about five years ago told me 
ihai \n his judgnienl ihetv was not less than 25-candle power 
in >u h eiKils as the standanl gas coals, and I, as most any of 
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us would, smiled and thought that that was a very extravagant 
statement. At the same time I believe now he was nearer 
true and correct than I was in my opinion at that time. His 
theory was that we robbed the gas of part of its illuminants 
as it passed from the retorts to the holder. The coke oven 
people have shown us that where they expected to get 12 
candles, by simply manipulating that gas, they have taken out 
and put into their holder tor distribution gas irom 19 to 21 
candle power. This shows we are possibly doing our gas 
making on a wrong theory ; in other words, are we not mak- 
ing a rich gas and, because we do not handle it properly, rob 
bing it of its illuminants and putting it into the holder so that 
it goes out to our consumers at a less candle power than we 
could get for the same expense if we simply handled it proper- 
ly ? I have heard gas engineers of good standing say it was 
impossible to extract more than 16-candle power out of 
standard gas coal. We know that is not correct, for we have 
done better than that, even with our present appliances. I be- 
lieve the most important feature brought out by the cokp oven 
people for the gas fraternity is to call our attention to this very 
point. They have shown us that in our present manipulation 
of the gas from the retort to the holder we are robbing it ol 
part at least of its illuminants, and we are under obligations 
to them for this development. 

The President — Of course Mr. Ramsdell has to keep in 
mind that there is a smaller number of feet put into the holder 
at this higher candle power. 

Mr. Ramsdell — I understand that ; but that does not effect 
the principle. 

Mr, Fowler — Mr. President, some years' ago (it was really 
before I came into the gas business), in a small works where I 
was interested I had occasion to experiment on the use of an 
exhauster. It was an exhauster run by a stream of water, 
very much like the steam exhauster, except that we used a 
stream of water instead of a stream of steam. For that pur- 
pose we ran a single bench for a certain number of hours at 
one time with the water exhauster and at another time with 
the water exhauster out of use. I found that the candle power 
of the gas as we made it was quite high during the first two 
hours, and during the last two hours of the charge it was 
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quite low. As I understand it, it is that fact which the retort 
oven people are now utilizing ; in other words, that the gas is 
rich which is first made from the coal, but poor after the coal 
has been in the retort for a considerable length of time. I 
don't understand that they have proved that they have any 
ability to manufacture a large quantity of high candle power 
gas, but that they have proved that a certain quantity of the 
gas which they manufacture is of high candle power, and that 
portion they use for distribution as illuminating gas. 

Mt\ CocrgesftaU — I think on this point it would be practical 
to know the quantity per lb. of coal produced when it is taken 
off, up to and including the tenth hour. 

Mr. Uirt — We have not been measuring in that way. Our 
plant is of such large capacity that everything runs by the 
ton. As far as the flow of gas is concerned we don't seem to 
find any difference from the first to the last hour, except we 
think — we have not been able to measure it — that as the gas 
gets drier towards the end, the flow is a little sharper than it 
is at the beginning ; but we have not been able to make any 
measurements. We have 50 ovens run into one main and all 
connected together. We are in hopes to connect up three 
ovens very shortly and make a test of such kind, but we have 
not been able to do it yet. Our main point now is to get the 
plant finished and running. 

Mr. U\ A, Learned — Did I understand Mr. Hirt to say he 
was getting betweet 2,000 and 3,000 feet per ton of 18 candle 
gas? 

Mr, Hirt — As I illustrated in my introduction to this dis- 
cussion we run 10 hours out of 28. That means a little more 
than one third of the gas that we are getting an hour in each 
main, and say 60 per cent, of poor gas. Figuring it out in 
heat units, we get 45 per cent. Figuring it out in candle feet, 
we get 45 per cent, of tlie gas in the coal. That is, at the 18 
to 19 candle power, we get about 34 to 3(5 now. This is the 
reason why I mentioned in my paper that should the illumina- 
ting gas demand increase we can still replace the heat units 
that we are robbing from the heat of the ovens by a cheaper 
producer gas, that cannot be transported in the streets but 
can be trans|)orted in the works, and so used to heat tlie ovens 
and still be quite a benefit and bring this charge down to this 
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point. That is the very reason I explained that at the seven- 
teenth hour, to show you whereabout the limit of illuminating 
gas is. 

The President — I think we will have to close the discussion. 
It is getting after 4 o'clock and we have another paper yet to 
read. I presume I may thank these gentlemen for the Asso- 
ciation (Messrs. Hirt, Mayer and Ramsdell in particular), and 
all the other gentlemen in general who have entered into the 
discussion, for the interesting information they have given the 
rest of us in this discussion. I would like to have the en- 
dorsement of the Association for the three gentlemen named. 
All in favor please say aye. A unanimous aye was the re- 
sponse.) 

Mr. N. 0. Goulding, of Natick, Mass., then read the follow- 
ing paper on 

FOUR YEARS' EXPERIENCE WITH PREPAYMENT 

METERS. 

In the spring of 1896 I was appointed Superintendent of a 
small gas works. The second day of my advent in town I 
was ordered by the manager to cut oflF the gas supply to a 
certain person, on account of non-payment of previous gas 
bill. Being a stranger in town and not liking to make an 
enemy of one whom I found on investigation to be a user of 
gas to quite an extent, I suggested a prepayment meter, and 
two were ordered from well known makers. The same were 
set for the reason named above, and gave great satisfaction to 
the consumer and the Company. Since then I have set quite a 
number under the same conditions, and it has enabled us to 
keep business on our books that we could not have done with 
the old meter. 

We now have about 40 prepayments set. As to their ser- 
vice, I find that about half ol them have given me more or 
less trouble. Some would refuse to respond to the 16 to 1. 
Others have refused to pass the money. A few have been 
found wanting when tlie cash box was opened and the money 
was not there to any extent. In looking over ray note book I 
find I have had trouble with 15 prepayment meters since April, 
1896. This leaves mc with about 25 to speak in praise of, 
and I should not want to sell them to any extent. But, oh ! 
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those 15. Thej have caased me to think many times that a 
I)rcpayment was a snare and a delusion. Our book keeper is 
a lady, but when the cash does not balance who would blame 
her if she spoke her mind freely. 

I would say right here that we have had four makes of pre- 
payments, and have had the same trouble with all makes, and 1 
also find that we have the four makes in places at present 
that have so far given the greatest satisfaction, so that the 
manufacturers of meters who may be here at this meeting can- 
not take the credit of the good ones and leave those 15 on 
some small fellow. 

Now, to close, I would say that, with all its faults, I love it 
still. And if these faults are remedied, I should place the 
prepayment meter with the Welsbach burner, as the two fac- 
tors that will make our business flourish like a green bay tree. 

Having concluded the paper proper, Mr. Goulding further 
remarked*: In our President's address this morning, if I re- 
member correctly, he stated that in his judgment it was not 
the mechanical part of the prepayment meter that would make 
it a success. I am not sure that I am quoting him correctly, 
but the substance of what I was getting at was that the me- 
chanical part of it was not what he was looking after. If my 
paper and my four years' experience mean anything, they 
mean that what the small gas companies at least are looking 
after is a prepayment meter that, when we put it out today, to- 
morrow we know it is going to work just as well as the 
ordinary meter that we have been buying for the last 25 years. 
The prepayment meters that I set the last four years (those 
that were correct and have been correct all these months) 
were correct the day I put them up. I have never taken out 
a meter that was in three weeks or two days. The meters 
ihat 1 liave found fault with, that I have had to remove and 
send back to the manufacturers and have them adjusted, have 
biH'U the meters that refused to work the very moment we put 
them in. We have meters today that have given [)erfect sat- 
isfaction to the consumer and to the company from the day 
they started, showing that it is a mechanical possibility to 
make a prepayment meter that is mechanically correct. The 
point that 1 make is that it is in the manufacture of the meter 
itself. 
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Discussion. 



The President — Mr. Goulding, if you will stay here you 
may have something more to say. I supposed that some one 
else would take a diflFerent view of what I said this morning 
in my address, and if that is the case I am perfectly satisfied. 
As President I assume that I must be entirely unprejudiced and 
unbiased. Now, gentlemen, this is a question on which I have 
no doubt everyone wants to get up at one time and talk about. 
If we can't do anything else we will call some of these meter 
people and ask them why it is. 

Mr, McDonald — Mr. President, certainly I cannot help but 
laugh. I have not the slightest desire to talk shop at all here, 
and of course because of that I am exceedingly careful what 
I say. But I will relate a little bit of history. In the early 
days of the prepayment meter I sold to a gas company in 
Boston 60 prepayment meters. If that company will return 
them to me I will give it in return a bonus for them. This 
illustrates the idea that I think the gentleman has advanced in 
his paper. There are prepayment meters and then again 
there are prepayment meters. I think the people who have 
made prepayment meters have made mistakes. They were 
infants. They had to grow up. They had to have their ex- 
perience. They sent out meters that were not what tliey 
ought to be. But I think I can without question tell the gen- 
tleman that today there are prepayment meters that mechani- 
cally are right. I don't think I need hesitate at all when I say 
to him one company in this country has over 50,000 prepay- 
ment meters in use, which is a large number, and there is no 
fault found with the mechanical construction of the meter. The 
company had the same troubles that the gentleman who wrote 
the paper had, meters were in use that did not work. And 
they were made by all the manufacturers. It is not because 
one manufacturer more than another made meters that were 
better than another, but meters from all manufacturers gave 
trouble. But the days of trouble with prepayment meters 
have gone by. I can frankly say prepayment meters are made 
today, not only by my own concern but by other concerns, 
that are just as durable, just as sure to ])e accurate and to 
give just as little trouble mechanically as tlie ordinary meter. 
I think that I can say from what I know of the prepayment 
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meters that are being made in this country today that the pre- 
payment part of the meter is really just as reliable and more 
durable than the meter itself. 

The President — I ])elieve thoroughly in prepayment meters. 
We have had more or less experience with them and, as I have 
said before, I doubt very much if there is as much trouble me- 
chanically with the prepayment meter today as there was in 
the original gas meter when that was originally made and put 
on the market. There probably would not be one tenth the 
amount of trouble. 

Mr, McDonald — Mr. President, might I go on a little 
farther ? 

The President — Yes. 

Mr, McDonald, — I have had a good deal of experience 
with prepayment meters, and have, of course, sold them to 
quite a number of companies. I can say to the gentlemen 
here this afternoon that all of the companies who have used 
the prepayment meter long enough, and enough of them to get 
an experience with their use, have become satisfied that they 
are a good thing. There is no question in my mind but that 
consumers can be obtained with the prepayment meter that 
cannot be obtained in any other way. I believe this will 
prove to be the experience of any gas company that takes the 
prepayment meter up and attempts it use. I feel sure that all 
will be well satisfied with its use as it is today, not as it was 4 
or 5 years ago, when it was an experiment and when no one 
knew very much about it. But I know that the mechanical 
construction of the meter is such now that there need be no 
fear in attempting its use. 

Mr. Goulding — Mr. President, my paper was written in 
response to our worthy Secretary's re(]uest for contributions 
some two or three months ago, probably. 1 am a firm believer 
in the business proposition of a prepayment meter to a small 
outlying district, especially where we have a small and rather 
poor class of people that otherwise we would not want per- 
haps to trust for two or three months' bills, or one month's 
bill. The last speaker said that the meter that we are buying 
today is not the meter that was made four or five years ago. 
I want to say that my company has got the very first meter 
that it bought. It will be four years the coming April that we 
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bought it, and I found by looking over our consumers* books 
yesterday morning that that meter was in operation today, was 
giving perfect satisfaction to the consumer, perfect satisfaction 
to the company and myself, and was correct. We have meters 
that we bought last fall. Not over three weeks ago I had to 
send three back to be changed over and fixed, meters that were 
called modern meters. I remember about last March or April 
an agent for a meter manufacturer called on us with a model 
that he claimed was a perfect prepayment meter, and we 
ordered six ; three of them had to go back. But four years 
ago we ordered meters from four different manufacturers of 
that day. I have four of them and they are all in working 
order today. The point I want to make is that the few meters 
we bought four years ago (four samples, you might call them), 
the first ones we ordered, are working today, have always been 
found correct and have never given any trouble to consumers. 
Of course, we are a small company, and have only a few out 
in comparison with other companies, but we have never had to 
take a prepayment meter out of anybody's house or store, unless 
through death or removal or that the meter was not correct. 
The prepayment meter is what we want, as I stated in my 
paper, if we can get one that we can rely on. 

The President — Mr. McGregor, we would like to hear from 
you in regard to prepayment meters. 

Mr. McGregor — In connection with prepayment meters I 
am sorry I am not the last one to have something to say on 
this question. I have had a great deal of success with pre- 
payment meters, and consider all the prepayment meter manu- 
facturers my best friends. I think I have five difiFerent manu- 
factures of prepayment meters. I have 1,336 meters in use 
today. My collections in two years amounted to $30,216.15 ; 
cubic feet represented, 20,144,100. The loss that I have 
figured from defective valves (valves not closing off after the 
quarter's amount of gas was consumed), and from breakages, 
of which I had quite a number, and other causes only amount- 
ed to .49 per cent. I noticed in a paper printed in the 
American Gas Light Journal, a statement showing a 2 per 
cent loss. I started to introduce those meters about 4 or 5 
years ago, and the first meters that came out are not as good 
as the meters that we are getting today. The meters that we 
have had within a year I have absolutely no trouble with at 
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all. The prepayment meter has been a great source of income 
to us. I have noticed with quite a little degree of amusement 
that if the gas could be sold for 15 cents more per 1,000 than 
the ordinary rate, it might be proper and becoming for gas 
manufacturers to sell gas through prepayment meters. Even 
if we lost 15 cents per 1,000, or if on the gas we sold we did 
not realize by 15 cents what the usual selling price was — the 
price that I sell at is $1.50 — even then I consider it a first- 
class customer. A question was asked me some time ago by 
a gentleman who wanted to know the difference between the 
amount consumed by a regular meter and that consumed by a 
prepayment meter. I went over my list of 1,336 meters last 
month and I found I had substituted 34 prepayment meters for 
regular meters. The average consumption by regular meters 
was 1,663 cubic feet per month, that by prepayment was 1,181 
cubic feet, of those 34, which showed a decrease of consump- 
tion of 29 per cent, in the prepayment meter over the regular 
meter. I would advocate by all means every gas man putting 
in prepayment meters, in order to accommodate a certain class 
of customers. I know certainly that the expense of collection 
and the trouble in keeping the meters in order are very much 
less than the 2 per cent, that the majority of authorities that I 
have read have given. 

The Secretary — I would like to ask Mr. McGregor if he 
means to say it is his opinion that in ordinary practice the in- 
stallation of a prepayment meter will reduce the consumption 
of a particular customer ? 

Mr. McGregor — Well, out of 1,336, lean only say that 34 
of those meters that I substituted for regular meters show a 
decrease in consumption of 29 per cent. I think that a person 
is more careful. I stated two years ago I thought they would 
be a little more careless in consuming gas where the bill was 
not presented, but I really think they are more careful in con- 
suming gas where they have a prepayment meter than where 
they have a regular meter. I would say that, out of these 34 
customers, if I had not put in a prepayment meter, I would 
have lost the customer altogether. 

Tlie President — Mr. McGregor, I think that makes quite a 
different statement. 

Mr, Neulcton — I should like to make a small addition to 
the discussion. I have been using prc-payraent meters since 
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the fall of 1896, commencing six months later than Mr. Gould- 
ing, and uniformly these meters have given satisfaction. We 
now have something over 800 in use. Our income from these 
meters will exceed $12,000 this year. I am quite confident 
that a large part of these consumers would not be using gas at 
all but for the fact of having a pre-payment meter. The 
majority of them, more than half, are people earning small 
wages. Most of them are living from hand to mouth. The 
bills at the end of the month with the ordinary meter would 
naturally run from $1.50 to $2.00, and they would find great 
diflficulty in paying that amount. They do not find difficulty 
in putting 25 cents in the meter once or twice a week. With 
a few of the cases the bills are very much larger than with the 
ordinary meter. I have in mind the lunch wagons. I think 
we have 6 or 7 that we supply through prepayment meters. 
Those are run. I think, in almost all New England towns 
by people who do not have a great deal of money. These 
wagons are paying from $125 to $150 apiece a year, where 
formerly they had bills of $6 or $7 a month. There was 
difficulty in collecting, and I think in one or two cases gas was 
given up. Now the bills are larger and more easily paid. 
With that class of people the prepayment meter is admirably 
adapted both for ^hem and the company. It gives them what 
they want, it makes the paying of their bills easy, and, for the 
company, you are sure of your money unless the meter is 
robbed, and that in the small places is very rare. I think 
perhaps we have had three meters broken into in the 3^ years 
that we have been using them. Now, as to the trouble. We 
practically have none at all. The meters give us no more 
trouble. than the ordinary ones. I remember, two or three years 
ago, somebody used occasionally to complain that the meter 
would not act, and we found they had not put in the quarter in 
just the right way, but that trouble has practically disappeared. 
We have found one case where the meter passed some gas 
without shutting off, but they are very rare. As I am giving 
the experience of three or four years and out of what is 
now over 800 meters, I believe I am warranted in saying we 
practically have no trouble at all. At the present time, out ot 
2,400 meters all told, we have one-third prepayment meters, 
and the tendency is to change very rapidly. Whether, as we 
change, we are going to accumulate a lot of ordinary meters, I 
don't know ; I hope not, but a good many people are changing. 



68 N. E. Association of Gas Engineers. 

They find them a great convenience. Certainly I can agree 
with Mr. McGregor, that the collecting, making the necessary 
records and the labor of taking care of them, are no greater, I 
believe not as great, as with the ordinary meter. 

The President — Mr. Woodward, we would like to hear from 
you on this subject. 

Mr. Woodward — The Secretary wrote to me in reference to 
the matter of prepayment meters, knowing I was particularly 
interested. Two years ago I made some remarks about pre- 
payment meters here and I have always been an advocate of 
them. I did not suppose the question of the accuracy of the 
meter, as to its mechanical construction, would be brought up, 
because from our experience it does not seem to be open 
to discussion. As far as our experience goes, we have had no 
trouble with them at all. We might, out of 300 meters, in the 
last four years, have had 8 or 10 broken open, but have had in 
no case any trouble with the recording apparatus or with 
its working satisfactorily. The suggestion that the Secretary 
gave me was this: To show, if possible, whether or not 
the prepayment meter increased consumption per meter. 
I worked over our books carefully and determined very readily 
that it had increased the consumption. But you must bear in 
mind that in the last four years we have reduced the price of 
gas three different times, and so I cannot give an entirely fair 
comparison. Four years ago we estimated that a prepayment 
meter ought to bring us an annual consumption of 10,000 feet; 
today our prepayment meters are bringing us an average 
yearly consumption of 13,100 feet, and regular meters that 
supply the same class of consumers are bringing us a consump- 
tion of 16,800 feet. We don't really push the prepayment 
meter at all. We never have pushed it, chiefly because the 
prepayment meter costs a good deal more than the other meter 
to put in. Our business is partly among a class of customers 
who are largely transient, and we have to ask deposits from 
tenants, and so, if a person objects to paying a deposit, 
we sometimes put a prepayment meter in to obtain a consumer. 
We are certainly reaching a class of people with the prepay- 
ment meter that we would get in no other way. That has been 
spoken of today, and I cannot say more than to emphasize it. 
We, in our place outside of New York, have a great deal of 
construction work going on by the city and contractors, and 
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there is a settlement that is full of the worst class that come 
to this country. They work for small pay and are very 
prudent. We have induced those people to put in gas with 
prepayment meter. They don't care so much for the light, bat 
they are using gas stoves with the prepayment meter. They 
bring us a nice return, and we have no trouble with their 
meters. We could not trust these people for a month's gas 
bill, neither would they pay a deposit. After the thing is once 
started and they see their neighbors using the prepayments 
they become interested. I never could see where there was 
any additional cost, outside of the meter itself, in the installa- 
tion of the prepayment meter. It costs no more for our office 
force to handle prepayment meters, and I hardly believe it 
costs as much. The same men that read the indices of other 
meters read the indices and bring in the money for the prepay- 
ment meters. The tally slips are handed in to the cashier, 
with the money, and entered on the gas consumer's ledger, and 
that is all there is to it. It is a simpler way of collecting 
than sending out a bill ; it saves postage and the consumer 
does not have to come to the office to pay the money. We 
think it simplifies the business of our company. Another 
thing not to be spoken of lightly is, there is absolutely no com- 
plaint from the consumer when he has a prepayment meter. 
The matter is entirely in his own hands. He cannot say, "My 
bill is to big ; I cannot understand it and want my meter 
tested." We do not hear from him in complaint. If he has a 
prepayment meter he keeps right on using gas and very seldom 
stops, because the matter is in his own hands and directly under 
his control. Just one more thought. While our average 
shows 13,100 cubic feet per year on prepayment meters, yet 
we have been able to hold some large consumers where the 
payment of a monthly bill was almost impossible. Large 
saloons and like places, that were always bad pay, we now 
have on prepayments. I have in mind one consumer that we 
sold last year through a prepayment meter 120,400 feet, or, at 
our rate of $1.25, he paid us $150.50. This case alone ought 
to show what these meters can accomplish in the direction of 
helping swell one's collections. 

The Secretary — It seems to me one phase of this prepay- 
ment meter question has never been touched upon. I suppose 
all of us believe that the average person shows less intelli- 



70 N. E. Association of Gas Engineers. 

gence in his consumption of gas than in his use of any other 
domestic commodity. It seems to me that the prepayment 
meter as an educator in the use of gas would be of great value 
to increasing mutually pleasant relations between the gas sup- 
plier and the consumer, and it is no doubt probable that in the 
majority of cases intelligent use of the gas would result in a 
decreased gas bill. In my mind the explanation of the two 
cases stated, where the bills were smaller with the prepayment 
than with the ordinary meter, is that the consumer gives more 
attention to his gas and does not waste it, whereas he other- 
wise did. As an educator of the consumer of gas it seems to 
me a good thing to have, though in individual cases it may re- 
sult in a reduced consumption. 

The President — I would like to add to what the Secretary 
said that with the straight meter the consumer did not want to 
pay his bill after he had burned the gas. 

Mr, Gould — My name has been brought up in connection 
with the McDonald meters. I would say in justice to Mr. 
McDonald, that the reason those meters were side-tracked 
some three or four years ago was that they were set in the 
basement of apartment houses and the cash boxes got very 
much demoralized by being broken open by thieves. I don't 
know that it is anything against the meters. We now set pre- 
payment meters only in rooms under sole control of the con- 
sumer. 

The President — The discussion seemingly being closed, I 
will again go contrary to the regular order, and read this 
question from the Question Box : 

^^ Method of Handling Money and Accounts of 
Prepayment Meters." 

This is suggested by a gentleman from Connecticut. Who 
will give us some information on that ? 

Mr. fVoodivard — The question does not seem quite clear. 
Does it mean how the matter is handled ? It seems to me it 
is such a simple thing it cannot admit of very much discussion. 
We have our regular men who read the indices of all the 
meters and collect the money. They have their routes and 
each has a key. They fill out a sheet giving the folio number, 
the name of the customer, the index reading of the meter and 
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the amount of money. These are handed in to the cashier, 
and the record of the meter index with the amount of money 
is entered directly from these cards on to the consumers' 
ledger. I have seen discussed in another convention some- 
thing about the gas company selling checks to put in the meter 
in place of quarters. With us our impecunious customers 
sometimes substitute "beer checks," good for one schooner of 
beer, for the silver quarter. These must be made good to us 
or we discontinue supplying such a customer with gas. 

Mr. McGregor — We have a card representing the 12 
months of the year. The name of the street and the number 
of the meter are printed on top. We have one regular man 
at present who takes the indices and also makes the money 
collections. He puts in the state, subtracts the amount, and 
fills in the cash amount that he receives with each meter. 
Sometimes it is over. It does not always agree, of course, be- 
cause sometimes a man may put in a quarter and that repre- 
sents future burning. He returns those to the office ; our 
regular meter men are supposed to take about 250 indices a 
day, that is, in the regular monthly collections. He averages 
165, and his district is very much more scattered than that of 
the man who of course takes the 250 regular statements. The 
card is handed in to the receiver or book-keeper, whoever he 
may be, who carries out the amount of the cash and compares 
it with the cards at his convenience. Then it is carried 
directly from the card to the consumer's ledger. That finishes 
the whole thing. It is a very simple • and a very convenient 
way of getting at it. The cards are divided into streets and 
into districts, so that it is very easy for the man to go direct 
when we give him a bunch of districts to collect. 

The President — Perhaps some other member has a difiFerent 
method. So far as the Boston Gas Light Company ' is con- 
cerned, if I remember correctly, one collector has charge of 
all prepayment meters, who makes all the collections. He 
goes to the box, takes out the money, takes the state of the 
meter, enters it in the statement book he carries, turns in the 
statement to the bookkeeper and the money to the cashier. If 
the statement of the meter and the amount of money indicate 
that the Company is falling behind, or that the consumer is 
falling behind, we remove the meter and put another one in its 
place, so that a few hundred feet one way or the other will tell 
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very quickly. The principle is the same as Mr. McOregor 
described. 

On motion of Mr. McGregor, seconded by Mr. Woodward, 
a vote of thanks' was passed to Mr. Goolding. The President 
in announcing the vote said : Mr. Gk)ulding, we thank you for 
your paper, and you can see from the amount of discussion 
that it was certainly of a great deal of interest to the Associa- 
tion. 

On motion the Association adjourned, to reassemble the fol- 
lowing morning at 10 o'clock. 



Second Day, Feb. 22 — Morning Session. 

The second day's proceedings were commenced pursuant to 
adjournment. 

The President called for routine business, and the Secretary 
read the following 

Report from GoionTTEE on President's Address. 

Boston, Feb. 21, 1900. 

To THE MeMBRES op THE NeW ENGLAND ASSOCIATION OP GaS 

Engineers: Gentlemen — Your committee to whom was re- 
ferred the address of the President would respectfully report 
that we have read with increased interest the very able address 
of the President, and commend it to the careful perusal of all 
the members. The technical details with which the address 
abounds demand the closest study, as they are of the greatest 
interest to all gas managers. We would recommend that the 
proposal of your President to appoint a Standing Committee 
on Electrolysis be adopted, and that a committee of three be 
appointed by the President. 

We would also recommend that a committee of three be 
appointed, with power to increase their numbers, to represent 
your Association at the International Gas Congress, to be held 
in Paris during the Exposition, such selection to be made from 
among those of our members expecting to be in Paris at that 
time. 

In closing we would particularly note the remarks of the 
President on the advance iu the price of supplies entering into 
the manufacture of gas. We agree with the President that the 
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increase in prices .must largely reduce the margin between the 
cost of making gas and selling price ; but we cannot help ex- 
pressing the hope that the increase in manufacturing costs may 
not be so great as to necessitate an advance in the selling price 
of gas, though we fully appreciate that the result will be to 
delay the reductions in price which gas companies are always 
glad to make to their customers. 

Chas. D. Lamson, ^ 
S. J. FowLEB, i Committee. 

C. J. R. Humphreys, ) 
On motion of Mr. Neal, seconded by Mr. Leach, the report 
of the committee was accepted and its recommendations adopted. 

Appointment op Committee on Electrolysis. 

The President appointed as the standing Committee on 
Electrolysis Messrs. C. F. Prichard, C. H. Nettleton and H. A. 
Allyn. He further remarked that he would reserve the appoint- 
ment of a committee to represent the Association at the Paris 
Exposition, and particularly requested that the members sug- 
gest to him the names of those likely to attend the Exposition. 
As the original committee of three would have power to increase 
their numbers, he hoped in that way the Association would 
have a large representation in Paris next September. 

The President announced that they would consider the topic, 

"Under-Water Gas Main Construction." 

and called upon Mr. John A. Coffin, of Gloucester, Mass., to 
commence the discussion. 

Mr. Coffin — At the request of our President I have brought 
a sketch of some work done in this line at Gloucester, and I 
will be brief in my remarks. It became necessary last summer 
for us to go under the canal (the Annisquam river), which con- 
nects Ipswich Bay with Massachusetts Bay, and the plan will 
show, much better than I could explain to you, our method of 
constructing that siphon. It was all tide water work, and we 
could only work about two hours a day upon it, which was a 
little tedious, but it has been in use now since the first of 
August, and we have practically pumped nothing from the drip. 
We opened that drip for the seventh time the 1st day of 
February and it actually blew gas. One or two little wrinkles 
in connection with it I think are worthy of mention. In dig- 
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ging at low tide we had to deal with 18 inches to 2 feet of 
water, and had to go 2 feet below that to take the timber 
which supports the pipe from abutment wall to abutment wall. 
In doing that digging the shovel or scoop was of no use, as the 
bottom of that trench was some 4 feet from the top of the 
water at low tide. We tried a pair of horses on a plow with 
extended handles for ripping up the ditch, and then a hand 
scoop for dragging it from bank to bank. We found that the 
horses did not work very nicely, so we hired the city's steam 
roller. It made a very good team. We dredged that out. In 
the center we had a boulder, about a ton, that we drilled and 
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blasted and dredged out the pieces. While I should not re- 
commend to anybody with a similar job to undertake it them- 
selves, but rather to employ somebody in that line of bu&iness, 
we accomplished it ourselves. All the help that we had was 
from some joint makers kindly furnished by the Boston Gas 
Light Company. The job is a complete success. In use since 
the first of August, it is bottle tight. To anybody that has 
anything similar to perform I do not know that I could suggest 
any improvement upon the method. 

Mr, Coggeshall — I should like to ask whether the pipe is of 
wrought or cast iron ? 

Mr. Coffin — Twelve inch cast iron pipe, about 1,100 pounds 
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to the length, about 90 pounds to the foot; with about 4 inch 
bells made with lead joints. 

Mr, Coggeshall — The reason you ran timber under there 
was on account of the mud underneath ? 

Mr. Coffin — No. Quite a number of stone laden vessels go 
through that bridge — it is a drawbrige — in the year, and they 
have been known to ground there on a falling tide. We put 
that timber there to support that pipe. It is a lOx 14 hard 
pine timber, cleated every 3 feet, of the same depth as the bell, 
so that the pipe bears in four places, and an inch strap goes 
right round the pipe and timber. When we put that piece in 
we put the four lengths in together. We made them together 
on that timber, arranged a derrick on each bank, slung the pipe 
in the center of each section, with two bridles and four fasten- 
ings on it, and worked the derricks loose to get them to work 
together. As the tide fell the day that we put that in the ditch 
we followed the tide down. When it jzrot about half tide we 
swung it off and lowered it away; at low tide put 
it in there. There is a very rapid current through that place 
(you can hardly stand on your feet) so that where we took 
down the abutment walls at each side we dumped rip rap stone 
across the channel, off 10 feet each side, to kind of break that 
tide. A diver was no use. We tried one twice. The tide 
would sweep him right out of the canal. You could not keep 
him in there. 

The Secretary — Mr. President, I would like to ask Mr. Coffin 
what kind of joints were used ? 

Mr. Coffin — Lead joints, 4 inches in depth. 

TTie Secretary — Stiff joints? Not an underwater joint? 
Ordinary lead joint ? 

Mr. Coffin — No; they are stiff joints. Yes, those are ; only 
a little deeper than common. Where they are usually 3 inches 
these are 4. It was an extra heavy 12 inch water pipe, 90 
pounds to the foot. 

Mr. AUyn — I should like to inquire of Mr. Coffin whether 
this represents solid ground. 

Mr. Coffin — That (indicating) is the surface and there is 
the wall. That wall is backed up with dump stone, and we 
had to go back that far to get that pipe underground and on 
natural bearings. 
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Mr. Allyn — I thought there most have been some digging 
there. 

Mr, Co fin — It was all damped in back of those retaining 
walls with boulders. Rocks are more plentiful in Gloucester 
than gravel. 

The President — Gentlemen, I think Mr. Coffin's remarks 
and his very clear drawing of the siphon will perhaps be more 
interesting to some of the members of the Association than 
even the more extensive constructions you will hear of later. 
Any further questions to ask Mr. Coffin ? 

Mr. Neal — I have no questions to ask, but I merely state 
that I have had some experience in the use of these siphons. 
One was under the draw of Chelsea bridge. That was a 
wrought iron pipe laid by a diver. Once it was hooked up by 
an anchor. It is discontinued, because the bridge is now 
lighted by electricity. We have another small fQur inch siphon 
which we laid connecting our mains with the machine shop on 
the island over the Cambridge line. It has been in existence 
for a good many years with good results. The principal 
siphon (I think, 4 inches) is made of wrought iron, crossing 
near the draw leading to Maiden. The pipe furnishes gas to 
a large consumer in Everett, and also to the almshouse in 
Charlestown. Considerable gas is used there. The way we 
laid it there, we disregarded high water or low water ; we 
cared nothing about it. The water is about 20 feet deep. We 
laid it by handling the pipe on the bridge and lowering it 
therefrom. It is of wrought iron with flange joints. The 
vertical part was put in position and then we lowered the 
horizontal part. Before we did that, the diver cleared away 
a level place for the pipe to lie in. After that was done, hav- 
ing made the bed as level as possible, we lowered the pipe and 
the diver put it together under the water. The gaskets were 
covered with lead, and then the diver would come up and take 
them with him down into the water. I asked if the salt water 
would not wash off the cement, or at least whatever was used 
on the gasket, but it seems it did not. The diver would go 
down with it and fix it, doing the work under water. That 
pipe has been in existence quite a number of years. With re- 
gard to the drip, we hardly ever find anything in the siphon. 
It is very seldom we find any condensation whatever, although 
this pipe is in salt water and has been there for years. 
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'Fhe President — Did I understand you to say it was cast 
iron or wrought iron, and what size ? 

Mr. Neal — Wrought iron, and I think, 4 or 6 inch, prob- 
ably the former. It is not large. The bridge is to be re- 
built very soon and then we shall put in a 6 or 8 inch cast iron 
pipe siphon. 

The President — Does any other gentleman wish to make 
any remarks on these smaller siphons. If not we will ask Mr. 
Gould to tell us something about the siphon put in by the 
Brookline Gas Company, which I had the pleasure of opposing 
for a long time — not for mechanical reasons, however. 

Mr. Gmdd — In 1895 the Brookline Gas Light Company 
obtained permission from the proper authorities of the city of 
Boston, the state of Massachusetts and the National govern- 
ment to lay a 24-inch siphon under Fort Point channel, at 
Dover street bridge, for the purpose of conveying gas from 
the city proper to South Boston. The channel at this point 
is about 700 feet wide, but the draw opening for vessels is 
only 36 feet wide. The main is a 20-inch cast iron pipe, ex- 
cept the short section at the draw opening, and was laid on 
existing, or extensions to existing, pile structures built for sup- 
porting the water mains, but at the channel of draw opening, 
the pipe was enlarged to 24-inch, and was laid as an indepen- 
dent siphon under the channel. The siphon was constructed 
as follows : A substantial box, 60 inches wide and 48 inches 
deep, on the outside, was built of hard pine timbers, with sides 
12 inches thick, and top and bottom 6 inches thick. The 
timbers were bolted together with 1^-inch bolts, and the angles 
were stiffened with hackmatack knees and iron bands. The 
pipe was laid in this box before the top was in place, and all 
spaces around the pipe were thoroughly tilled with American 
cement concrete. The horizontal portion of this siphon is 51 
feet long over all, and the two vertical arms are about 34 feet 
high. The siphon was built on a wharf on Chelsea creek, 
about three miles from Dover street bridge, was launched on 
inclined ways into the water, and then floated by attaching a 
pontoon to it. On a pleasant Sunday morning, the siphon was 
towed through seven bridges to a position directly over its 
final location. The draw pier and wharf had been previously 
torn away and a trench dredged to receive the siphon, so that 
the top of the box under the channel should be at least 16 
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feet below mean low water. The water pipe siphons under 
this channel are only 15 feet below mean low water, which ac- 
counts for the moderate requirements as to depth. The siphon 
was floated into position at high tide and was quickly lowered 
into its present position, so that navigation was interrupted by 
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the operation only during the ebbing of one tide. Any con- 
densation or leakage that collects in the siphon is taken care 
of as follows : The upright and horizontal pipes are connected 
by tees. On the lower spigot ends of these tees are caps with 
shallow sockets, 6 inches in diameter. A 4incli wrought iron 
pipe sets into one of these sockets, and also extends up 
through a cap on top of tee at upper end of vertical arm of 
the siphon. A gas tight joint is made around this standpipe 
at upper cap, and a few inches of water in the lower socket 
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will seal off this 4-inch standpipe from all gas from the main. 
Inside of this 4-inch pipe is placed an artesian well pomp, at 
such a depth as to easily draft any water from bottom of 
siphon. It is possible to remove this pump at any time for ex- 
amination or repairs, without interfering with . the use of the 
siphon ; but up to the present time the pump has not required 
any attention or repairs. The siphon was laid so that all con- 
densation collects at one point where the pump is located. 
This drip receives the condensation from 110 feet of 24-inch 
pipe, 600 feet of 20-inch pipe and 1,100 feet of 10-inch 
wrought iron pipe (there being a double line of 1 0-inch pipe 
on the bridge over the railroad), and it is never pumped oft^ner 
than once a month. In fact, judging from our experience to date, 
we could safely omit pumping the drip for 6 months. The 
pipes on bridge and trestle are uncovered, so they make'very 
good condensers. The pipe in the siphon was made 24 inches 
in diameter so it could be examined on the inside after being 
laid. This proved a wise precaution in this case owing to the 
blunder of a man employed by the contractor to launch the 
siphon. While the siphon was resting on the greased ways, and 
before the anchor tackle had been attached, he deliberately 
knocked away the only remaining check on one way while the 
other arm was firmly anchored, the result being that one hall 
of the structure slid into the water while the other half re- 
mained on the wharf. This caused a general wrenching and 
twisting of the siphon and its apparent destruction, but fortun- 
ately it was brought back into its normal shape and was then 
made wat^r tight by working on the joints from the inside of 
the pipe. These joints were first caulked with cold lead, then 
cast iron rings, 22 inches in diameter on inside and ^ inch 
thick, were placed at all joints showing signs of leakage, and 
the space between these rings and the pipe was caulked with 
tarred oakum and cement. This latter operation was done 
aft^r the siphon had been lowered into its final location and 
when it was under a maximum head ot about 30 feet of water. 
The contract price of the siphon in place, exclusive of furnish- 
ings and laying the pipes in same, was $4,200. 

The President — Gentlemen, you will observe a leading up 
gradually to the largest under water construction we have in 
New England. This will meet the requirements of fairly large 
cities. Are there any questions for Mr. Gould ? Mr. Gould, 
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it seems you made your remarks so full that they covered 
everything. Mr. Slater, may we ask you now to take the mat- 
ter up with your construction in Providence. 

Mr. Slater — Mr. President, I don't know whether you are 
quite right in saying this is the largest submarine pipe laid in 
New England. It may be requisite in the first place to ex- 
plain the reasons making it necessary to lay the pipe across 
the river. This portion (indicating on a map) represents the 
city of Providence, this locality is East Providence, and the 
two stations of the gas works are situated on the west side of 
what is known as the Seekonk river. Some 20 odd years ago 
we built a holder over there and supplied it by a portable con- 
nection over a drawbridge. The last year or two it became 
necessary to fill that holder almost every day in the winter, 
consequently if it were necessary for the draw to be taken up 
or laid off for a day or two we would be without gas, so we 
concluded to put a pipe across the river. That location repre- 
sents a bridge about 1,600 feet long and there is a railroad 
bridge Just below it, and the pipe crosses between the two. 
This blue print shows the preliminary examinations for the 
depth of water in the bottom of the river. It was deemed ad- 
visable, on account of the varying conditions of the bottom or 
bed of the river, to dredge out and drive piles. A channel 
about 12 feet wide was dredged out and piles driven, cut under 
water, a cross piece put on, the pipe laid on that and the cross 
pieces strapped down to 12-inch piles. These piles were 
something like 16 feet apart. The pipe is 16 inches in dia- 
meter and 1 inch thick. It was laid in sections, made up in 
sections of three pipe, and every third joint was a flexible 
one. This (indicating) represents a cross section of the bed 
of the river, and the red line represents the pipe as it was laid. 
We were obliged to put that pipe 25 feet below low tide, for 
the Government dredged out there to a depth of 25 feet. It is 
about 60 feet across there, and the line is laid on a 4-ft. grade 
from one end to the other. By examining the profile you will 
see the conditions of the bottom, representing stone, sand, 
gravel, clay, shells and mud, and mud and shells. As I said, 
the pipe was made up in sections of three lengths of pipe, lead 
joints, every third joint a flexible one, invented by the con- 
tractor and patented. They would swing up a section of this 
pipe thi*ee lengths and drop it on the timbers. Then the diver 
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went down, lined it up and made his joints. It took him gener- 
ally about two hours to do that. Then he would come up, get 
his straps and go down and strap it on, as shown by the other 
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drawing there. The pipe was put in use the latter part of 
December and there is hardly any appreciable drip in it. The 
drip is on the easterly side, and 29 feet below low water. So 
far it has been a perfect success. 

Mr. Allyn — I would like to inquire more particularly about 
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this flexible joint, if Mr. Slater will describe it. There is a 
flexible joint in use in Boston. 

(Mr. Slater handed Mr. Allyn a circular describing the flex- 
ible joint). 

The President — Mr. Allyn, I would request you to give that 
circular back to Mr. Slater so that he may let us have the 
benefit of its remarks. I want to know something about that 
flexible joint too. 

Mr. Slater. — The circular reads in reference to the point 
inquired about : 

<< It does not shut off the opening when it is at its greatest 
angle. The bell is large and roomy for the water to pass 
through. All surfaces and flanges are turned. The lead covers 
a long space on the body of ball insuring its tightness. It is 
caulked on the inside and outside, and can be caulked any 
time after being laid, the same as bell and spigot pipes. 

*'The ring is smaller in diameter than the ball, so it cannot be 
pulled out after being bolted together without breaking the ring 
and bell ; that is why we term it the double strength ball joint. 
It will stand as much pressure as the pipe it is made for, and will 
remain as tight after being caulked. Contractors and divers 
will find this joint as represented, and eany to connect under 
water. When ordering joints state the weight per foot of pipe 
going to be used so as to insure a proper fit. All joints will 
be made with bell and spigot if not ordered otherwise." It is 
called the Falcon joint, and was invented and patented by the 
diver who did this work, Joseph G. Falcon, of Evanston, III. 

Mr, Sherman — We have had 800 feet of the 16inch pipe 
laid under identically the same conditions as represented on 
that blue print and by the same party some four years ago, and 
I can state that it j^cives satisfaction. There is very little drip. 
We only pump it out once a month. We laid it under the 
same conditions described by Mr. Slater, on piling and 25 feet 
below high water. It is a Falcon joint, and the line was put 
down by the same party that did the Providence work. 

Mr. Slater — I think there is the difference that in the See- 
konk river the current is very strong, whereas in Mr. Sherman's 
case there is little or no current. 

The President — Mr. Sherman, they are bell joints, with every 
third one, in your siphon, the Falcon joint ? 
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Mr. Sherman — Yes sir. Those who went over the Shore 
Line in the old times as they crossed the bridge would see 
where we laid that pipe. It was just between East Haven and 
New Haven. Of course, they have diverted the track in the 
last two years, but all those who entered the city from East 
Haven would remember seeing the place where we laid the 
pipe. There is no very great current perhaps, but it is fully 
as deep as Mr. Water's place was. 

Mr. Slater — I might have stated that when this pipe waa 
laid and connected on the shore ends an air pressure of about 
55 pounds to the square inch was put on it and it stood 24 
hours without any appreciable variation. 

Mr. Sherman — I would say that at the time our pipe was 
laid a 24-inch water main was also laid on the same piling, 
and it has proved a success. 

Mr. Mckay — Will Mr. Slater give us an idea of the cost per 
foot of this pipe when laid ? 

Mr. SUuer — We have not got the cost figured up yet, for 
we have not got all the accounts in. I suppose it will cost in 
the neighborhood of $24,000 or $25,000. The question was 
suggested whether we could afiFord to lay that pipe across there, 
it cost so much money ; but we were obliged to do it so that 
section of the city would not at any time be left in darkness. 

Mr. J. J. Humphreys, Jr. — In this connection I might men- 
tion that at Toronto they had a water intake pipe, I think ot 
cast iron, that ran out into the lake a considerable distance. 
During one of the winter months the ice gathered at the mouth 
of the intake, the water was pumped out, the pipe floated and 
became damaged. This is one thing to be thought of in con- 
nection with laying large pipes under water. You have to 
figure what weight they would float. You must have pipes 
heavy enough to hold down, or strap them down. 

The President — That incident is rather interesting. I pre- 
sume that was the intake for the water works. 

Mr. J. J. Humphreys, Jr. — Yes, sir. 

Mr. Allyn — I recollect that Mr. Lemoyne, who was formerly 
connected with Messrs'. R. D. Wood & Company, showed me 
some plans of flexible pipe, it might be called, that they had 
laid in several cases for water works. Their method at that 
time was to connect the pipes on a flat boat, and lower them 
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down as they connected one pipe after another. None of the 
pipes were put together in sections and lowered as has been 
described by the other gentlemen. They were simply put 
together on this flat boat and lowered down into the river, and 
were all of the flexible joint type. 

Mr. Sherman. — The Standard Gas Light Company, of New 
York City, supply their North Harlem district with a 20-inch 
Ward joint main laid under the Harlem river. It has been 
successful, so fp-r as I know about it. And Mr. Vanderpool 
used a Ward joint across the river opposite his works at New- 
ark, N. J. Perhaps Mr. Allen, of the Allston works, who was 
superintendent at that time of the Newark works, could give 
us some points about it. 

The President — Will Mr. Woods, of the Standard Company, 
tell us something about the pipe under the Harlem river ? 

Mr. Woods. — The 20-inch pipe we have crossing the Harlem 
river is fitted with the Ward reversible joint, laid, as Mr. 
Allyn said, from a flat boat. The vertical line was dropped 
in, and then one length taken after the other, until we got to 
the other side, a distance of about 600 or 700 feet. It 
worked all right till a dredge that was operating in the vicinity 
dropped its anchor pile into it and put 8 feet of it out of 
business. It took three or four weeks to get it fixed up, and 
since then it has been all right. 

Mr. Hirt. — Referring to the laying of pipes from floats, 
1 remember, some 10 or 12 years ago, I happened to be at a 
meeting of the Cleveland City Engineers' Club, where a mem- 
ber read a paper saying that he had successfully laid pipes for 
water works purposes in the winter time on the ice, by cutting 
a groove through the ice. The pipe was made up of universal 
joints, lowered as made up till it reached the crib, when crib 
and pipe were lowered together and anchored. 

Mr. Gould. — As the laying of water pipe under water has 
been mentioned, I might state that several years ago I 
superintended the laying of 3,600 feet of 6-inch main from 
Moon Island to Long Island. These were cast iron pipes with 
the Ward flexible joint. The work was done on a large raft. 
After four joints had been made up the raft was pulled forward, 
allowing the pipes to slide off behind on a chute. As this 
operation continued the pipes trailed behind, like a chain with 
long links, and di*opped into position on the bottom of the bay. 
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The President. — Mr. Allen, Mr. Sherman suggested that you 
could tell us something about that underwater pipe connected 
with the Newark works. 

Mr. Allen. — Some years ago, when I was connected with 
the Newark Company, we had occasion to run two 12inch 
parallel pipes across the Passaic river; I think the distance 
was about 1,500 feet. The work was given out by contract to 
a Mr. Ward, of New Jersey, who used a special ball and socket 
pipe. The first thing done was to dredge the river, forming a 
a trench about 5 feet wide and 10 feet deep. They then 
undertook to lay the pipes from a float, by connecting two and 
three lengths together at a time and lowering them overboard, 
keeping one end of the pipe above water in order to make the 
lead or ball joint to the next pipe, and so on. The current of 
the river was so strong, and there were so many steamers 
going by, that they were obliged to abandon that scheme, after 
working on it about a week and breaking several lengths 
of pipe. They then tried another plan. On the opposite side 
of the river was a marsh. They placed some planks and laid 
the pipes on rollers, connecting several lengths together, 
fastened a wire rope to one end and dragged the whole line 
across the river by means of two horses and a winch. A diver 
then went down and connected the two 12'inch pipes to two 
24-inch flange tees on the vertical pipes ; the lower end of these 
tees formed the two drips. There was a gradual fall in 
the two lines from the Harrison side over to the Newark side. 
After the pipes were all in place I think we pumped the drips 
several times during the 24 hours, getting about a barrel 
of water every time. After the pipes had been laid three 
or four months the leakage finally dropped down to a few 
gallons. I believe today it is practically tight. 

The F resident. — I understand, Mr. Allen, that in getting it 
down we are to assume that a diver went down and caulked 
the joints ? 

Mr. Allen. — No, sir ; they were ball and socket joints. He 
went down and made the final connection at the drip on 
one side of the river. 

The President. — How did you decrease the leakage from 
a barrel lot to a small quantity ? 

Mr. Allen. — The leaks filled by themselves, with dirt, etc. 
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Mr. Sherman — Natural gas at Buffalo is brought into the 
city across the Niagara river about at Black Rock. I know 
nothing about the conditions under which the pipe was laid, 
but I noticed the current at that point in the river was very 
swift. They had no trouble in getting the pipes round there 
which supply Buffalo with natural gas from the Canada side. 

The President — I assume from what has been said — there is 
nothing in the negative— -that all these pipes are doing their 
work and have shown no material deterioration. I hear no 
objection to this statement, so I assume that that is so in every 
case we have heard from. Any further questions or any 
discussion ? 

Mr. Coggeshall. — I have been very much interested in this 
matter as, at Oak Hill Road, was a bridge under which ran one 
of our pipes. Some days ago the great flood we had broke the 
pipe and carried it down the river. 1 shall run it underneath 
the channel the coming season. 

TTie President. — I guess you will find as a rule it will be 
safer. Anything more, gentlemen ? If not, we will pass on to 
the next branch of the subject, which will be tunnels ; and we 
will have the pleasure of hearing from Mr. Hirt again. 

Mr. Hirt. — The location of our pipe line and connections 
with the different gas companies necessitated the crossing 
of the river at three different places, namely: One 54-inch 
siphon at the Maiden bridge; one 42-inch siphon at the 
Charlestown new bridge ; and one 48-inch siphon at the River 
street bridge. In going through the customary form of ap- 
plication necessary for permits we found that the Maiden 
bridge was to be rebuilt, and for the present, only temporary ; 
therefore, we could not put in the ordinary wooden box 
siphon. The Charlestown bridge being a new one, the 
authorities did not care to have it disfigured with a wooden 
siphon, and the River street bridge was also likely to be re- 
built with some kind of ornamental design, being as it is on 
the Cambridge Park Way. All things being taken into con- 
sideration, we found it would be better to put our siphons 
through the solid material under the bed of the river. In 
looking into the different modes of construction of tunnels for 
this kind of work, it was, after careful consideration, decided 
to put in wood lined tunnels. The three tunnels were built on 
the same principle, which is as follows : A vertical shaft was 
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sunk the proper depth, and until we met a good foundation, to 
carry the weight of the vertical pipe. The horizontal tunnel 
is started with the necessary air pressure to keep the water 
out, and is built up as fast as it is pierced in the following 
manner: The tunneling is carried on from 8 to 10 inches at 
a time, and as soon as room enough is made the wooden 
pieces, which are cut segmental to suit the radius of the tun- 
nel, are fitted and placed in position. These segmental pieces 
are not over 1 2 inches long and are spiked together, breaking 
joints in a similar way for the building of a vertical stack. As 
the wood is dry when it is put in it becomes soaked . with 
water, thereby swelling and making quite a tight tunnel. The 
whole of the tunnel is built in this manner, and but a small 
amount of leakage took place, and this, when the air pressure 
was taken off, could be easily pumped out, and once it was 
sufficiently dry the men could work in it and lay the pipe. 
The cast iron pipes were lowered and laid concentric to the 
tunnel, cement jointed and grouted all around the external 
surface of the pipe. In the Maiden bridge tunnel we used 
taper bored joints, and crowded the grouting around the out- 
side of the pipe by drilling holes in the upper part of the 
pipes when they were laid. From that point we made pipe 
connection with a 3-inch pipe to the surface of the street, 
where it was in turn connected with the box in which the 
grouting was poured, and was by gravity run down into the 
tunnel, filling the space between the pipes and wooden tunnel 
very satisfactorily ; the average head being not less than 60 
feet, we had sufficient pressure to do the work well. The 
three tunnels have been built in the same manner, and we feel 
that we have a piece of work which cannot be disturbed by ice 
or boats ; and in all cases we went deep enough to keep away 
from the pile driver. This construction of pipes laid in the 
tunnel has brought forth an unexpected action ; chat is, the 
sweating of the pipes. We find that the effect of the outside 
temperature seems to govern the amount of water in the drip- 
pots on each end, and in some cases have pumped 16 barrels 
of water per day out of the Maiden bridge tunnel (which is 
860 feet long) and about 2 or 3 barrels out of the Charles- 
town bridge tunnel (which is only 260 feet long). The 
River street tunnel not being finished, cannot be reported on. 
We are, however, able to state that the quantity of water 
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mentioned above is diminishing daily, and it looks as though 
it will finally come down to a standard amount every day. We 
also have at the Charles river bridge siphon a peculiar freez- 
ing action on our pump pipe. This tunnel is 260 feet long, 
while the exposed steel riveted mains are 360 feet long, con- 
necting the siphon with the street main. The gas flowing in 
this thin steel pipe towards the siphon suffers a considerable 
reduction in temperature, due to external cold air, in cold 
weather. This cold gas, on flowing down the vertical to the 
tunnel, absorbs heat from the pump pipe, causing the water in 
it to freeze to a depth of 20 feet below the surface of the 
street. We evidently can overcome this difficulty by keeping 
the pipe empty. Next winter we may cover the steel pipes 
leading towards the siphon, to prevent this cooling effect on 
the gas. The pump pipe is similar to the one Mr. Gould is 
using at the Broadway siphon, which has been explained to 
you. 

The President — Any further questions ? I hope, gentlemen, 
I have succeeded in filling the gill, the pint, the quart and the 
gallon people. If there are no further questions, I am sure it 
is not necessary for any one to move a vote of thanks to these 
gentlemen, but I will put it to you at once. All those in 
favor of having the Chair convey the thanks of the Association 
to these gentlemen please say, "Aye." (The response was a 
rousing "Aye.") Mr. Coffin, please accept the thanks of the 
Association ; and Mr. Gould, Mr. Slater and Mr. Hirt also. 
We have all been very much interested. 

Completing the Discussion on Oven and Retort House 
Construction and Results. 

The President — I was very much disappointed yesterday be- 
cause I felt that something was missing. I am sorry that the 
gentleman whom I am going to call upon was not then here, 
for his own sake as well as for ours ; but as I think he can 
give us some very valuable information, in that he has very 
lately done some active work in retort house construction, I 
am going to call on Mr. A. B. Slater, Jr., even before he has 
had time to take breath. Mr. Slater — 

Mr. A. B. Slater, Jr. — Mr. President, the only construc- 
tion of the sort that I have had in hand recently was to re- 
build a small retort house that it became necessary to renew 
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on account of failure of the foundations as originally put in. 
The construction, therefore, was practically a matter of repair. 
We took down the old building, left the stacks of benches as 
they were, put in new foundations and then put up the new 
building. The form of construction used was steel frame con- 
struction, and as the retort house is really a continuation of 
another building, or what was another part of the same 
original building, we used brick filling to preserve a reasonable 
correspondence of outside appearance. The original building 
had the old-fashioned roof, commonly known as the gas house 
truss, made of light iron, and the trusses put in very close to- 
gether in order to have the carrying strength necessary. In 
the present structure, the building being 110 feet long by 
about 65 feet wide, there are but four trusses between the 
ends, and those trusses rest upon the main columns, the roof- 
ing being carried by trussed purlins, spanning from tl'uss to 
truss through the lenj^cth of the building. The roofing was of 
the Melan construction (expanded metal and concrete) about 
4 inches thick. The main trusses are 22 feet apart on centers, 
and the trussed purlins are about 9^ feet apart, and there 
is no other support for the expanded metol construction than 
those trussed purlins and the rafters of the main trusses. We 
also put a slate covering on the outside of that, being the same 
slate covering that was used on the original building. The 
steel frame construction gave us an excellent opportunity for 
attaching our brackets to the lattice struts inside of the build- 
ing, for supporting the mains from the take-offs to the exhauster 
room. In the side walls of the building we placed the usual 
doors, similar to what they were in the old building ; but above 
them and near the jet we placed a row of wire glass windows 
about 5 feet square, and there were two to each panel, the 
panels being about 22 feet. Those windows were steel pivot 
sash. They are so arranged as to be controlled from the floor, 
in order to give good light and ventilation. 

The President — Mr. Slater, may we ask you something about 
the contents of the building ? 

Mr. A. B. Slater, Jr. — The benches ? 

The President — Yes, the benches and charging and drawing 
machinery. 

Mr. A. B. Slater, Jr. — They are the same old benches that 
were there before. The stacks run crosswise of the building. 
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The onlj dumge thai we Bade with regard to them was simpl j 
to pat our take^flf main on the opposite side of the building 
from what it had been, so that, as we osnall j work the benches 
nearest to the take-off pipes, it aiabled os to put the balk 
of fatore work on the arches that theretofore had had the least 
work. 

7^« Prendemt — Maj I ask were 700 asing machinery for 
charging and discharging joor retorts ? 

Mr. A. B. Slater, Jr. — No, sir : it is all hand work. The 
building simply contains two slacks of 10 benches of 6*8 each, 
and, being arranged crosswise of the building, they are not 
well placed for using machinery. In fact, tlie sendout from 
that works is not yet large enough to warrant the installation 
of machinery for operating those benches. 

The Presidtni — Gentlemen, have you any questions to ask 
Mr. Slater? I don't believe there are many retort houses 
that have used the steel construction with the filling of brick, 
although such buildings can be seen at Evei-ett. 

Mr. A. B. SUuer, Jr. — One point I would mention on the 
matter of brick filling, is that it seems a common practice in the 
case of stet'l frame buildings for manufacturing purposes to 
leave the steel work exposed in the face of the building 
on the outside. That seems to me to be a very poor thing to 
do. In our case we simply piia^tered around those columns on 
the outside, so there would be no opening for the weather to 
work in between the brick work and the steel work. 

The President — I assume also that would tend to prevent 
expansion and contraction, Mr. Slater, would it not, as well as 
corrosion ? 

Mr. A. B. Staler, Jr. — Yes, sir. 

Mr. J. J. Humphreys, Jr. — I would like to asfe the method 
used by Mr. Slater to fasten the slates to the cement roofing ? 

Mr. A. B Slater, Jr. — The expanded metal work was put in 
by first putting a floor of wood, " centering," we call it, between 
the rafters and purlins — the top face of the wood work flush 
with the top Burface of the rallers and purlins — and on 
that was laid an oiled paper to prevent the wood from sticking 
to the cement. Then the expanded metal was laid and very 
strongly fastened together, the sheets lapping each other 
considerably. Then a coarse Portland cement and cinder 
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concrete was laid on. While that was being laid by means of 
hooks the sheets of expanded metal were shaken up into 
the body of the cement, so that the metal was entirely covered 
on the under side. Then^ on the body, of course, there was a 
finish coat of Portland cement put on the outside, and then, 
before that had set too hard, the siate were placed and simply 
nailed on with galvanized nails, as is ordinarily done to 
a wooden roof. The cement as laid for such a purpose would 
not set so hard inside two weeks but what the slate could 
be satisfactorily nailed to it. In fact, this roof, where the 
slating was first begun, had set quite two weeks, but there was 
no trouble whatever in nailing the slate to the cement, just the 
same as would be done to a wooden roof. After the cement 
work had been set long enough to gain proper strength, all the 
wood work was entirely removed. 

TTie President — May I ask if there is any cement between 
the slates ? 

Mr. A. B. Slater y Jr. — None, except a little spot of roofer's 
cement, as is usually applied, to keep the slate from getting a 
bad bearing on account of lumps in the slate. We used very 
large slate, and the surfaces were not as smooth as would be 
found in the first quality of Monson slate, for instance. These 
slates were very large; I believe they were 14 inch^es by 
28 inches, having been made in that large siie to accommodate 
the space between the purlins on the original roof, from which 
they were taken and applied to this roof. But there was 
no Portland or other hard setting cement applied between the 
slates ; they were applied exactly as would be done in case of a 
wooden roof. 

The Secretary — I would like to ask Mr. Slater to give 
roughly the approximate relative cost between the skeleton 
construction and solid brick for the wall. 

Mr. A. B. Slater, Jr. — That depends so largely on the con- 
dition of the iron work that it would have to be considered 
for some specific time ; but in general I should say that the 
cost of the steel consjtruction, which includes the roof trusses, 
of course, with the columns for the side walls, made the whole 
building cost approximately the same as a building with all 
brick walls and an iron frame roof put on top. 

Mr. Macmun — I would like to ask Mr. Slater with what he 
is going to fasten his slates in the future in case of repairs ? 
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Mr. A. B. Slater^ Jr. — The slate as at present nailed on had 
the nails driven into the cement, and the nails are so protected 
by the cement that there is almost no possible chance for cor- 
rosion of the nails to allow the slate to get loose, excepting 
simply where the nails are in the slate, and the slates are so 
long and have so long a lap that we don*t anticipate the neces- 
sity of any repairs. But should such become necessary I should, 
from the experience of others who have done similar things, 
expect no serious trouble in renewing the slate with an ordinary 
good quality of steel nails. In fact, even the galvanized nails 
have been used for repairs on a similar roof that was over five 
years* old. I don't know but that is apparently to say that 
Portland cement does not set very hard, but that has been done 
in fact, and I suppose the cinder body of the concrete explains 
it. 

The Prendent — Mr. Slater, pardon me for smiling, but I am 
a little struck with the fact that you quote the experience of 
some others who have had to repair their roofs. I think, with 
the way in which you did the work, undoubtedly you will have 
no repairs. 

Mr. A. B. Slater, Jr. — I should say that those repairs of 
which I speak were caused by the falling of the top of a chim- 
ney on the roof and crushing the slate. 

The President — The gentleman is now perfectly justified in 
his statement in regard to the permanent quality of the work ot 
this roof I am sure the Association will bear me out in giving 
the thanks of the Association to Mr. Slater. I think he has 
come over here at considerable personal inconvenience. The 
very fact that he was not here yesterday and was not with us 
Ia»t night I think shows that. Mr. Slater, we are indebted to 
you for coming over and giving us these remarks. Before we 
go to another subject — it is getting a little late I know — with 
your permission we will try the Question Box, apropos ot 
retorts and retort houses. 

The Secretary — One of the questions is : 

^^In double stacks of retorts which arrangement is prefer- 
able — to have the benches set back-to-back, or facing 
each other, with operating floor between? 

The President — Is Mr. Snow, of flolyoke, here ? 
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Mr, Snow — I don't know that I can advance any arguments 
to tell which way is preferable. That is one of the questions 
that frequently come up in gas works' experience that each man 
must answer for himself, according to his own likes, perhaps ; 
also according to the conditions. I suppose I have been called 
upon because our arrangement is with two single stacks with 
the operating floor between them. Our i*etort house as origi- 
nally laid out had a double stack. The time came when we 
had to build over the stack, and it seemed best for our pur- 
poses to divide that up into two. We have been very glad 
since that we did so. The arrangement is very satisfactory. 
There are a few points that strike us that that arrangement is 
preferable over the old style. It was surprising when we first 
had the work done to see how large our retort house appeared ; 
the house seemed to be 50 per cent, larger than it was before. 
It puts all your available room into one space. While we had 
a working space between the old bench and the walls of about 
20 feet, we get something over 31 feet now between the two 
benches. All the work is under the foreman's eye at one time. 
There is an advantage in seeing that work is going on right. 
Any stopped or leaking standpipe or mouthpiece is more apt to 
be observed quickly. Then, too, with this arrangement is 
another important feature that is very desirable, in that we can 
get to all the flues quickly and easily. We can get to the 
horizontal flue under the bottom retort both from the front and 
rear of the stack, which we have found to be a very decided 
advantage. There are, of course, a number of arguments 
against that style of construction. Two stacks will undoubtedly 
cost more than your double stack. You will have thicker rear 
walls to make up for having the benches back to back. But in 
our case we certainly feel that it has not been money thrown 
away. I don't know that we have been able to make gas 
any cheaper per 1,000 with this arrangement than with the 
other arrangement; but we can make it just as cheap. 

The President — May I ask Mr. Snow if anything struck him 
in regard to the ventilation ? 

Mr. Snow — I didn't speak of that, because our old arrange- 
ment was short chimneys, which I think is not a well accepted 
arrangement. In our case the chimneys all came out in the 
building, and at certain conditions of temperature and wind 
the inside of that retort house was simply fearful. I never 
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could see how the men stood it. I could not go in there and 
Hwe mpjpmnBtif fmit wot hoac^ The gama from the chimney 
seemed to settle right down on the floor. As r egag A Urn fgntb 
lation from ordinary smoke and dust, it is better under oar 
present conditions than under the double stack back-to-back. 

The PresidetU — I have my mind on one man, but I am not 
looking at him, whom I think can speak interestingly to us on 
this subject. Come on, Mr. Wood, let's hear something about 
it. 

Mr. Wood — Mr. President, I think Mr. Snow hit it right in 
his opening remarks and that it is purely a local issue. He 
has also demonstrated by his remarks that what is one man's 
meat is another man's poison, because I have known of cases 
where the change has been made and the stacks split, which 
were formerly double, back-to-back, put on the side of the 
house, facing in. Where under the old arrangement the venti- 
lation was perfect and working conditions were of the best, 
with the stacks facing each other such a set of currents and 
counter currents was set up that it was almost impossible for 
the men to work, especially if charges should not happen to be 
well baked. This was due to the smoke and steam from the 
drawing and the quenching of the coke down below in a 2-story 
house. In looking at it theoretically, and considering the 
questions of radiation, ventilation and economy of construction 
and floor space, a man would naturally say that the back-to- 
back would be the better construction. You really gain no 
floor space with single stacks and you put the men between 
two fires. Most of you know how hot it is in front of a stack 
at the side wall, even, if you have from 16 to 20 feet between 
the bench and the wall itself. It generally surprises people 
who are not familiar with the business to put their hands on 
that wall. If you concentrate those two fires and put the men 
between them to work, unless the distance is more than doubled, 
w^hich it is not generally, because, as Mr. Snow says, you have 
to thicken the back walls and also leave a space for repairs 
between the back wall and the wall of the house, it seems to 
me that it is not as comfortable a place to work in as it is 
under the old conditions. It is also a question largely of how 
the coal and coke are to be handled, if it is to be manual labor 
or whether a large amount of machinery is to be employed, and, 
of course, the inclined question puts an altogether new light 
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on the whole matter. As I understand it they were not suc- 
cessful in their first installations where the benches were built 
double, the stacks double, and the inclined charging moolli- 
pieces were brought up through the brick work si tlie center of 
the stack. That, I believe, was the first arrangement and prac- 
tical difficulties caused theiD te abandon that system. In the 
case of inclines a nagfe stack seems to be a necessity. 

The PreddeKt — Mr. Wood, do you think it is a fair state- 
ment tbat the principal advantage in splitting the stacks is in 
having a single conveying machinery plant and having concen- 
tration of all your charging and drawing machinery ? 

Mr. Wood — I should say that was the great advantage. 

Mr. Snow — Mr. President,just one further word regarding the 
heal between the stacks. If the works got to the point where 
they sent out more or as much gas in summer as they do in winter 
I think our arrangement would be decidedly uncomfortable ; 
but in smaller works, as we have always been able to do since 
we have had the arrangement, by a little managing, always 
having our summer work one side of the house, the retort house 
is more comfortable now than it used to be. You can get 
farther away from the fire by having that 31 foot space in the 
center against the 21 between the bench walls and the walls 
of the building under the old arrangement. 

Mr. J. J. Humphreys, Jr. — As a matter of economy, the in- 
creasing radiating surfaces of the benches not back-to-back 
would work against that arrangement decidedly. 

The President — In reply to a suggestion, Mr. Snow has said, in 
his case, he could not notice any difference as regards the cost 
of gas. I assume from that he means there was practically 
little difference in the amount of coke used. Is that correct, 
Mr. Snow ? 

Mr. Snow — Practically you don't notice it. Theoretically 
the other position is sound, I think. 

The President — It may be a very far suggestion, but possibly 
keeping the heat in the building may have something to do with 
offsetting the apparent disadvantage in not having the stacks 
back-to-back. 



Mr. Beiy. J. Allen, of Allston, Mass., read the following 
paper entitled 
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Some Notes on Oil and Tar Burning. 

This is an old subject which you are all no doubt familiar 
with, yet there may be some points of interest brought out in 
discussion later on. 

The bench fuel used at the AUston Station of the Brookline 
Company for the past six years has been principally a cheap 
grade of fuel oil. Owing to the late advance in the price, and 
Uie scarcity of such material, it was found necessary to find a 
substitute at less cost. 

Our fixing benches are mostly of the regenerative type — 
namely, Laclede and Weber settings, with a few of the old-style 
furnaces ; but in every case six retorts constitute a bench. 

The large furnace and generator of our benches are filled 
with ashes and the openings on top of generator arch are 
covered with tiles. This was done to prevent any explosive 
mixture collecting in that part of the bench while burning fuel 
oil. 

It is necessary with our process to maintain a very even 
heat on the retorts in order to obtain the best results. In 
burning this oil we have been using a burner, manufactured by 
the Standard Oil Fuel Burner Company, of Watertown, N. Y., 
as shown in Fig. 1. This was attached to the front of the 
bench between, and level with, the bottom of the two lower re- 
torts. We pump the oil from storage tanks into a small over- 
head supply tank, fastened to wall outside of building, and 
elevated about 20 feet above the floor. This gives a suflBcient 
and uniform pressure at the burner. The air supply of about 
16 inches water pressure was furnished by the same blower 
that is used for the water gas generators. Although there 
was considerable pulsation and variation of air pressure, 
especially when the blast was put on and taken oflF the gener- 
ators, we experienced no difficulty in burning fuel oils. How- 
ever, in order to overcome this variation in air pressure, we 
connected up an independent blower and engine, and after 
several months' run we abandoned this plan and returned to 
the original one, as the advantage gained was not worth the 
extra cost in steam, oil and repairs. 

With the light oil we can maintain a very uniform heat on 
benches, and could fix 100,000 cubic feet of carburetted water 
gas per retort in 24 hours, using | gallon fuel oil per 1,000 
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cubic feet of purified gas. One man could attend to all our 
22 fires and regulate the feed to the 66 through retorts. 

In using this light grade of oil we found as a general rule 
that it was not necessary to heat it, except in a long continua- 
tion of zero weather. For that purpose, we have a small 
steam coil in bottom of storage tank. We have made several 
cold tests of the oil and found that it would thicken at about 
15° above zero. 

We found by taking the lighter grade only of our water gas 
tar, that we could burn it with nearly as good results as above 
mentioned, using the same burner and irregular blast. This 
put a commercial value on our light tar, nearly equal to the 
fuel oil which we were obliged to buy. The heavy grade of 
our water gas tar contains more or less water. Its quantity 
was too small to justify a water separating plant, so that we 
dispose of it by mixing it with the bituminous coal and burn- 
ing it under Heine boilers with the Hawley down-draft fur- 
nace. 

In January, 1899, we started to use a very heavy grade of 
fuel oil, and, in order to obtain the best results, we built a 
sheet iron tank 14 by 16 feet, with a coil of about 190 feet ot 
1^-inch steam pipe, which was placed inside of tank, about 5 
inches from the bottom. This was connected to the steam ex- 
haust of a small pump, and the oil discharge of pump was con- 
nected to small compressing tank, 10 inches by 24 inches. 

On the latter was a 50 pound pressure gauge, a thermome- 
ter and a relief valve with outlet to suction pipe from main 
tank. This entire plant was situated 200 feet from retort 
house and near railroad siding. In handling this heavy grade 
of oil it was necessary to keep it at a temperature of 100°, and 
force it to the burner under pressure of 15 to 20 pounds, 
where it was consumed by using the same burner as in the 
other two cases, and with the same results, excepting we were 
obliged to admit a little more air in order to obtain a perfect 
combustion. The connections of both the above plants are 
shown in Figs. 9 and 10. 

A few months ago we started to burn coal tar and made 
some experiments with various burners, using steam and com- 
pressed air. The writer wishes it understood that he does not 
want to praise or cry down any particular burner, but simply 
wants to state his own experience and let it go for what it is 
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worth. There are plenty of good burners on the market, and 
there are men who will differ with the writer in his experience 
with these that I mention. 

In our first experiment of burning coal gas tar we used the 
Standard oil fuel burner with the 16 inch irregular blast, as 
before described. After heating the tar up to about 100°, and 
handling it as shown in Fig. 10, we varied the pressure at the 
burner at times from 5 to 25 pounds, in order to observe the 
effect in combustion chamber and flues of bench, etc. Wc 
soon came to the conclusion that our old way of burning fuel 
oil would not be satisfactory for coal tar, as it required the 
combined efforts of three men to attend and adjust a few 
burners. For this reason we were prompted to make a few 
experiments. 

We had on hand an old 16-inch Mackenzie exhauster, also 
a small air compressor. Both of these we connected up with 
a small engine in the retort house, and in this way could 
maintain a constant air pressure of about 20 inches, or a pres- 
sure of about 25 pounds of compressed air, and could use one 
or both. Our next trouble came with the spraying fork, and 
small openings in the burner; they were continually clogginjij 
up. We enlarged the openings and also drilled a small ^-inch 
hole in back of burner and put in a steam jet, which remedied 
that trouble to some extent. We then found that our heats 
on bench commenced to drop, owing to the excessive amount 
of air and steam admitted to the combustion chamber ; this 
also caused considerable pressure around the retorts, so we 
were obliged to carry more pressure inside in order to keep 
the furnace gases from forcing their way through the small 
cracks in the retorts. 

As I said before, the furnace and generator compartments 
of these benches were filled with ashes. There was no coke 
fire to ignite the tar ; we depended on the heat of the bench 
itself. 

Our next experiment was with two burners, which were 
similar in construction, as shown in Figs. 2 and 3. I could 
not find out the manufacturer's name of either of them; 
they were some old burners we had on hand. We 
fitted them up on two of the above mentioned benches, 
and tried each with steam and compressed air; in both 
cases they worked fairly well. The burner with a small button 
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on extreme end of inside pipe made a better spray and did not 
give us as much trouble by choking up as the other one did. 
We ran these burners several days and were obliged to take 
them off occasionally and clean them out. We carried a better 
heat on benches with these burners using compressed air than 
with steam. We ran them with 20 pounds air pressure and 25 
pounds tar pressure. 

We next took a high pressure burner, made by Messrs. 
Gilbert & Barker, as shown in Fig. 4, and subjected it to the 
same tests as the last two. In this case we found it worked 
better with 100 pounds steam pressure, as the small openings 
at the extreme end would continually clog up while using com- 
pressed air. We could not increase the latter pressure over 
25 pounds with the compressor we had. 

We then took another of the Gilbert & Barker burners, as 
shown in Fig. 5, which we received from the Boston Gas Com- 
pany, and tried that in three different ways : First, with the 20 
inch air blast, then with 25 pounds compressed air, and finally 
with 100 pounds steam pressure. We found this sprayed the 
tar very nicely in each case, but the fuel burned close to the 
end of the burner. The nozzle was so short that it would not 
throw the tar far enough into the bench, but would bum right 
in the opening of the wall. To overcome that trouble we put 
on a piece of 3-inch pipe, but found that was not satisfactory 
as it would carbon up too fast. We sent for another burner, 
with an 18-inch nozzle, as shown in Fig. 6. We gave this the 
same tests that the others had. Here we met with another 
trouble. The gears and adjustable cap at the end of burner 
became so hot, and clogged with carbon, that we could not 
adjust it except with the valves on main pipes in front of bench. 

Our next burner we received from the Bay State Gas Com- 
pany, of Boston. It is known as the Parson burner, and is 
shown in Fig. 7. This we tried with both steam and com- 
pressed air, and found that it worked better with steam. 

Our next test was with a very simple burner, which we 
received from the New Haven Gas Company. This is shown 
in Fig. 8. It consists of five short nipples, one tee, a reducer 
and bushing. This we tried with steam only and found that it 
worked quite satisfactorily. 

A few weeks ago we removed the ashes from the furnace and 
generator compartments of some of our benches and changed 
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over on to coke as fuel, saving our fuel oil and tar in reserve 
for future use. This gave us a chance to repeat some of the 
experiments with various burners using steam only. We took 
one bench and carried a small coke fire, just enough to ignite 
the tar. The general results with the burners were about the 
same, although we found that this small coke fire was an im- 
provement over the other way, as there proved to be a better 
combustion and a more uniform heat. The amount of coke we 
used was very small. Under existing circumstances we were 
obliged to postpone furtner experiments until some future time. 

The following table will show the analysis of the furnace 
gases taken from bench flues while some of the burners were 
working at their best. 

Assuming there was a perfect combustion while burning fuel 
oil with burner No. 1, with 16-inch air blast, in this case the 
flue gases would probably show about 14.4 COj and 85.6 Nj ; 
taking the same burner for coal tar with 100 pounds pressure 
of superheated steam, the gases should be about 18.6 CO^ and 
81.4 Ng. Taking these figures in comparison with the above 
table it will be seen that there was not a perfect combustion in 
any case. 

After these various experiments we concluded for the 
present we would use the simpler New Haven burner, with dry 
steam, when burning coal tar, as this burner requires as little 
attention as any of them. 

Should we at any time wish to use compressed air, we would 
put in a number of New York or Westinghouse air compress- 
ors, similar to those used on a locomotive, fasteniog them on 
the retort house wall, and run one or more as the occasion re- 
quired. We think this would be the most simple and inex- 
pensive plant and could be run at a minimum cost. With 
such a plant we would be in better shape to experiment with 
the other burners now on the market. 

The question of disposing of our tar to the best advantage 
will be one of interest as the production of the same increases. 
It may be well for our friends, the producers, as well as the 
fuel oil consumers, to look again at this old subject. 

Discussion. 

The President — I think you will agree with me that Mr. 
Allen has taken this up in a logical and very thorough way, 
and he will make it that much easier for some of the other 
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members of the Association to take the matter up ( w^hich is a 
very important thing for all), and avoid some of the experi- 
ments, and possibly give us experience next year of the per- 
fect combustion of the perfect burner. Are there any ques- 
tions ? 

Mr. Coggeshall — I should like to ask Mr. Allen the num- 
ber of gallons of tar used in the 24 hours with the New Haven 
burner ? 

Mr. Allen — Unfortunately we did not measure the tar dur- 
ing those tests. The meter that we had been using was out of 
order and we sent it away to be repaired. But of course we 
would use more tar than we would while burning light fuel 
oils. 

Mr. McKay — Mr. President, a partial answer can be given 
to the question as to amount of tar that can be burned in 24 
hours. Mr. Allen referred to one burner as having been sup- 
plied from the Bay State gas works, the Parson burner, and 
with those burners in use under our boilers in one year we 
burned about 500,000 gallons of tar. We have used these 
burners under several kinds of boilers. But I remember that 
when we were using them under the Hazelton boiler, with three 
openings in the furnace, with three burners in use, we generated 
all the steam needed for our entire works. We burned in one 
day of 24 hours 3,000 gallons with three burners. We burned 
two-thirds of a gallon of tar per minute per burner, and three- 
quarters of a gallon per 1,000 feet of gas, made and furnished 
all the steam used in the works, that is, with about 110 pounds 
steam pressure. We had the burner arranged so that we 
could turn steam in to clean out any clogging that occurred. 

The President — I want to add to what Mr. McKay has 
said, as a result of that work, we raised the selling price ot 
tar half a cent a gallon. Would other gentlemen like to say 
something about this ? Mr. Sherman, you have the best burner, 
apparently. 

Mr. Sherman — I made some remarks on this question at 
the last meeting. Then we could not sell our tar, but now we 
hkve a good demand for the coal gas tar and coke, but we are 
unable to get a satisfactory price for our oil gas tar. All we 
are offered for it is from 35 to 50 cents a barrel. So we are 
burning it successfully in our retort furnaces. Three barrels 
take the place of 72 bushels of coke. Of course each one of 



Thirtieth Annual Megtino. 



105 



00 HU H' Oe hO H^ H^ 


C 

1 


" • g ?0P 

« » c 


r 


16 inch blast 

16 inch blast 
100 lbs. dry steam 

50 lbs. comp. air 
100 lbs dry steam 
100 lbs. S. H. steam 
100 lbs. S. H. •* 


cr 
O 

O 

o 


14.2 
15.2 
11.30 
9.05 
10.5 
16.5 
10.5 


k& ba h© g g i^ i-» 


o 


• • • 1^* 




.5 

1.39 
1.42 


n 

o 


1.0 

3.34 

3.72 


o 

X 


pi-»^ rT*. ?^ 

<A 4>i. ^ 00 P ^ i(^ 


X 


*^ -^I --I -^I -"^ 00 -^ 

OV » <C 00 00 lO Of 




C/5 *^ 

.. ► o •* 

► . » QB 

- « .- 3* 


70 
n 

S 

> 

V) 



106 N. E. Association of Gas Engineers. 

you can figure up what the coke is worth, but at our figuring 
of 6 cents a bushel, it brings the oil tar up to a value of $1.44 
a barrel. 

The President — Perhaps Mr. McKay can give us the rela- 
tive value of the tar as compared with coal at the Bay State 
works. It is something over 2 cents a gallon, is it not, Mr. 
McKay? 

Mr. M( h/iij — Yes, 1 Llunk it is higher tlinii tliat* There 
is a little uncertainty as to tJte exact relation^ because, of 
course, there is a variation in the price of fuel. 

The Fresiflml — I merely sujscge.st that, Mr, iShernian* to give 
you tiio contrast between your retortii and tar user! antler 
boilers- 

Mf\ Sherman — This oil tar is from our ficavy gas oil^ of 35 
gravity. 

The Pre^ftient — And it i.s used under your retorts, as I un- 
derstand ? 

Mr. S/fcrman — ^ We use it under our retorts very Buccess* 
fuliy. 

Mr. Priflmrti — We liad some oil eras tar thai had been ac- 
cumtilatiiiK (i^r a year or two m ilie liotLorn of an old liolder 
which we use for a relief holder, and I started this fall to find 
its value as compared with coal. Imrninfi^ it under the hoilers 
of the electric station. We did nr>t adopt either of the burn- 
ers that have l>ecn ?tJiown here, and I should have lieeri f^kd to 
have had oui-s in competition, if I liad known it — not that 
there waii anytlnni^ novel ahont it. It was on the prinic[>le ot 
the common atomizer. Two lubes met at the end, one ivith 
steam and the other with tur in. It workeil vmj nicely. We 
put a burner in each corner of the runiaeo, direeied |f»wyrds 
the op[>osite corner, so that llicy discharged aeros^s eucli other 
diagonally. The results obtained were that our oil jj:as tar 
was worlli 80 cent? per .50 ^nllnns, as a^rainst Hleam coal at 
f:^.^5. It does ncji .'^trikc na^ thai was dnint^ ijtnte a^ well as 
Mr. Sherman^ but If enuJ had vnsl us twice an riHieh, the tar 
would have been wortli $1.00 jicr barrcb 

Th e Pres I tJni f — f c 1 1 r rf c i I \\i\\ < > c im r 1 1 > i^ \ e ry < i n e th at 
a barner for water jraK tur and a bniner tor coni teas tar must 
be of entirely diflc rent desiLni. ^'nn will fmd ji^nsUer dilliculty 
in Imraing coal gaa tar than ynn will with wiiinyv ttas tar 1 
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would like to ask Mr. Prichard what proportion of water there 
was in his water gas tar. 

Mr. Prichard — I could not tell. We only had a limited 
amount of tar, but there was quite an amount of water. We 
settled it as well as we were able to by giving it time and 
heat, but nevertheless there were quite a good many moments 
when we were burning water apparently. 

The President — I am sorry to bring that question out, Mr. 
Prichard, but we are selling our tar and we value it very 
much higher than you do. I wanted to bring that, fact out 
about the water. I want now to ask Mr. McKay to bring out 
still stronger as to what the probable percentage of water is 
in the tar that he burns. 

Mr. McKay — The most recent analyses that we have made 
of it show so much less than one per cent, that w'e consider 
there is no water in it. 

The President — I knew the reply before I asked the ques- 
tion. 

Mr. Sherman — I should say, regarding the water gas tar 
that we sold, we were limited to one per cent of water. 

Mr. Prichard — It would be very interesting to know the 
exact process ot getting rid of the water. We have all tried 
at it. 

2Tie President — I don't know whether Mr. McKay considers 
it a secret process or not. You will have to leave it with 
him. 

Mr. McKay — We found a great many vagaries in the tar, 
in the way it handles itself in certain tanks. Starting with a 
unit of settling tank capacity, we found that as we went to 
heavier grades of oil for enriching our gas and, therefore, in- 
creased the amount of tar we had to handle, we had to in- 
crease our* settling capacity almost four fold — that is, to four 
units. Then we improved on our separating system, on the 
separating eflfect of the coils used in the tank to heat the tar, 
so that we used about one unit instead of four units. That 
was with 110 pounds of steam. Recently, having occasion to 
cut down the pressure to 60 or 65 pounds, of steam, we found 
that we had to put two units in service. In other words, with 
110 pounds steam pressure on the heating coils in the tanks, 
one unit would do the work which has to be done with two 
units with 65 pounds ste^vn pressure. The deduction from 
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this is that the emnlsion of tar and water has to be heated as 
high as possible within the range of steam temperatore, and 
we find then that we can ran the water and the tar oflF separa- 
tely from different draw valves, without waiting for it to cool. 
We have in the bottom of each of the settling tanks a steam 
coil made of 1 inch pipe. This has relatively qnite a large 
surface, and the emulsion is pumped in in the forenoon and 
then the steam is turned on ; the next morning, at the end of 
24 hours, the steam is shut off, and then the separated tar and 
water are run out ; then additional emulsion is pumped in. We 
get the tar and the water entirely separate. We don*t seem 
to have to take much care as to how the emulsion is pumped 
in or the tar and water are run out, but we do want to get it 
as hot as possible by the use of the steam heat 

The Prendent — I think it is only fair to say that, in start- 
ing this method originally, oi the steam coil in the bottom of 
the tank, it was suggested — I think I am right, Mr. McKay — 
by Mr. Samuel Cabot, who purchases our tar. 

Mr, Prichard — I was going to inquire if Mr. McKay had 
made any test of the temperature. He speaks of its being as 
high as possible. But if you raise it to 150° isn*t it high 
enough to take the water out completely ? 

Mr. McKay — I don*t think it is. I think it should be 
brought to a very slow boil; that is 200^ to 212''. We find 
that we actually drive some of the water out of the tank in 
the vent in tlie form of steam, or it goes out as a vapor. 

The Secretary — I would like to ask Mr. McKay if he gets 
any naphthaline along with his steam out of his tanks ? 

Mr. McKay — Naphthaline is driven off. When the steam 
is on the coils the tanks are vented into a scrubber, in the 
regular series of the gas apparatus, and the vents are large in 
area, 3 inches from the tanks that I speak of. Our settling 
tanks have quite a large capacity, and they all have 3-inch 
vents into this gas chamber, and the naphthaline that may be 
driven off goes into the gas. I hope enriches it. It never ap- 
pears anywhere else. We know it does go off as naphthaline. 

Mr. A. B. Slater y Jr. — I would like to ask the gentleman 
if, eliminating the water from his tar, the tar upon cooling 
stratifies into layers of different specific gravity, and, if not, 
about what the specific jcravity of the clear tar is. 

Mr. McKay — When the gas wa« not well fixed, with the 
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older form of apparatus, we used to find the strata that would 
be anticipated. There would be some lighter oils above the 
water and some layers of water and then tar. But with the 
Lowe apparatus we have a uniform tar. I would like to say 
that the emulsion as pumped into the tank is a concentrated 
solution, which we gain by use of the system that was suggested, 
or first operated, by Mr. Slater in Providence. We made very 
prompt use of that suggestion, and worked out the system so 
that it has been operated with perfect satisfaction for a great 
many years. The tar that is now obtained is apparently per- 
fectly homogeneous, alike in all its strata. They do occur, but 
they appear to be very nearly one thing. It is a little difficult 
to say just what the weight of tar is. From the very heavy 
oils it is in the neighborhood of 9 pounds to the gallon. 

2%e President — Mr. Slater, it would be interesting to know 
if you have your process still in use. 

Afr. A, B, Slater y Jr, — The gentleman does me quite an 
honor in his remarks, but we are not now operating on the 
plan that we were some time ago, because we found that with 
a greatly increased rate of production we were distilling our 
tar in the hydraulic seal and the heat would be such that we 
had to change off; that we did not have sufficient means of cool- 
ing the drip on its way from the apparatus to the yard tank. 
In regard to the stratification of the oil tar, we do have some 
of that which we did not formerly have, and it appears to be 
the result of our inability to gasify satisfactorily the gas oil 
which we now have. 

The President — I think if Mr. Slater will investigate the 
matter further and look backward a little he will find it does 
not require very large areas to operate this, or very large tanks. 
I refer now to the circulation in water from the hydraulic mains, 
getting a concentrated solution or emulsion, as Mr. McKay has 
called it. If he has had any trouble in that way I have no 
doubt that Mr. McKay would be glad to swap off some of the 
information he has in consideration of the information Mr. 
Slater has already furnished him in open meeting. 

Mr. A. B. Slater, Jr, — I might say that at the time we first 
started to pump our tar over, pumping back to the hydraulic 
seal, our production of gas trom the generating apparatus was 
very much less than we put out from the same apparatus now, 
and at that time the drip was successfully handled. 
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The President — Did you not find a little trouble with the 
air chamber on your pump at the time. Didn^t you have a 
copper or brass air chamber, and didn't you find that that was 
eaten up by the tar ? 

Mr. A, B. Staler, Jr. — No, sir. We had a duplex pump 
without any air chamber at all. 

77t€ President — I warn any one who wants to use this 
method that it will be necessary probably to have cast iron, if 
they use any air chamber at all. 

Mr. TV. A. Wood — Mr. Allen requested me to bring in this 
sample here. It i? a curiosity in its way ; that is, it will be to 
the members who have never used oil fuel. To those of you 
who have it will not be a curiosity. The circulars sent out for 
instruction with all the fuel burners caution you against so 
adjusting the burner that a stream of oil and air or steam will 
strike hot firebrick. If it strikes hot firebrick the carbon begins 
to grow, and you have to break it ofi" and readjust the 
burner so the oil goes into space and does not touch the hot 
firebrick anywhere. That piece was allowed to grow to see 
how far it would grow. It was in the firebox of an ordinary 
bench of sixes, which was about 4 feet long ; I think the grate- 
bars were 4 feet 4. The style of burner shown here was being' 
used with air blast. This (indicating) is a fire clay block here, 
which protects the metal part of the burner, while the distance 
from the front edge of this burner to the back of the firebox 
was about 4 feet. I allowed that to grow from that point, 
which represent the back — this is only half of the specimen — 
and it grew out until it attached itself to the front of the burner. 
You can see the action of the blast here. It found a vent, and 
near the burner the carbon formed a complete circle round the 
orifice. It is rather peculiar, and I am in a little doubt whether 
it is carbon or coke. I am sorry Mr. Hirt is not here ; perhaps 
he could tell us. I should say myself that it was carbon. It 
has a good ring to it. But the growth of the thing was some- 
thing instructive and rather astonishing. I think it took about 
4 days to form that piece across the whole length of the furnace. 

Mr. Sherman — We removed the water from our oil gas tar 
essentially in the way described by Mr. McKay. We have no 
success in attempting to burn water. I would like to call the 
attention of the Association to a matter that I brought up last 
year, which refers to the desirability of removing the carbon by 
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a jet of air. Another year's experience in that direction con- 
firms the opinion I then expressed, that it was a very great im- 
provement over any other method. We had been using for 
years previous to that Mr. Edge*s process^ which consists in 
introducing air into the retorts with a jet of steam ; but as 
water in retorts is not a desirable element we found we could 
do a great deal better work by the introduction of air witliout 
any water. The carbon is removed very much quicker and 
with less injury to the retorts. Last year I told the members 
that we were using a Westinghouse air pump. At the present 
time we have one of Root's blowers, small size, which gives 
very excellent results. 

The President — May I ask Mr. Sherman what pressure in 
the Root blower ? 

Mr. Sherman — Four inches, mercury pressure. 

Mr. McKay — I would like to express my appreciation of 
Mr. Allen's work, and of the careful preparation of his paper, 
the illustrations or cuts especially assisting one in understanding 
and comprehending it. I move a vote of thanks to Mr. Allen. 
(Seconded.) 

The President — It is moved and seconded that a vote of 
thanks be given to Mr. Allen, not only for the completeness of 
his paper but also for the trouble he has taken to get up the 
cuts so that the matter may be studied when read in the pro- 
ceedings. (Adopted.) Mr. Allen, will you accept the vote of 
thanks of the Association for your kindness ? We have some 
questions left in the question box. 

The Secretary will read them. 

The Secretary — The first question is : 

"Would a gas inspector be justified in passing a job that 

had been made tight by healing up a leak by cold 

water application?" 

Mr. Goulding — Mr. President, as I was the propounder of 
this question, if you think best I would like to make a state- 
ment of that which led me to it. 

The President — Certainly, Mr. Goulding. We shall be 
glad to hear from you. 

Mr. Goulding — A local gasfitter in my town put in two risers 
in a block. These risers were to supply gas to 15 meters 
located in five different parts of the building. The fitter 
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neglected to test these risers until the building was completed 
and the tenants moved in and called for gas. I refused to 
allow him to connect the risers with the Company's pipes until 
they were tested. They were then tested and found faulty. 
There being no way to get at them, unless they took off the 
lath and plaster, the fitter conceived the idea, which was cer- 
tainly a novelty to me, of filling these risers, going up three 
stories in one-half of the building, foil of cold water at a pres- 
sure of about 65 pounds. They stood about three days, the 
water was drawn off, were re-tested and found tight It had 
always been my custom in the past, when a job was tested and 
found tight, to assume the responsibility for any leaks and turn 
the gas on. In this case I refused to do so, and my Manager 
* wrote to the fitter and to the owner of the building to the effect 
that we would assume no responsibility in the future, and we 
turned the gas on under protest. This may seem a simple 
question, but it does not seem so to me. In a large block, or 
wooden building, the shrinkage, say, in a two story and a half 
building, if I am correct in my premises, in about 18 months, is 
2| inches. 

Mr. Macmunn — I have had some experience in that way my- 
self, as to testing gas pipes by water. It should be condemned. 
I might relate an instance that came under my observation 
some 4 or 5 yeai's ago in the City Hall, Marlboro, Mass. It 
was being repiped by a local fitter who notified me to inspect 
the work. On going there I found 110 pounds water pressure, 
a connection being made with the city water mains. I con- 
demned it, ordering the fitter to draw the water off and put the 
air pressure on and also the mercury gauge, He did not find 
any indication of leakage by the water pressure but did on the 
application of the air, and very seriously. It took something 
like a week to make the necessary corrections in order to make 
a perfectly tight system. I asked him what his reason was for 
using water. He said that was the way he had done in another 
town for a number of years. I condemned the principle, and I 
believe that I will be sustained by this Association in condem- 
ning any such test. 

Mr. Coffin — We do about 90 per cent of the fitting done in 
our city, so of course we avoid a good many of these other 
things ; but anywhere that we do not do the fitting we don't 
make any charge for inspection or testing. K it comes to a 
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time that the building is furred and ready to lath and plaster, 
and we have not been notified to go there and inspect the job, 
knowing that it has been done by other parties, we send the 
architect and the owner of the building a notice to the eftect 
that, even though we are willing to inspect that job and test it 
without cost to him, it has not been done, and that unless it is 
done the probability will be that when we go there to set 
meters, if it does not pass inspection at that time, we shall 
refuse to turn on the gas. And it has had a very good effect. 
We don't have to send many of those notices now ; not more 
than one a year, I think, in the last 4 or 5 yeai-s. 

The President — Has any other gentlemen anything to say 
on this matter ? The Chair will suggest to the gentleman who 
asked the question that he should get the opinion of the Chief 
Inspector of the City of Boston. They pass upon all such 
matters in Boston, and I don't think it is objectionable. 

The Secretary — The next question is : 

<< Are wrought iron or steel tanks set on surface of ground 
considered better than brick and cement or stone 
and cement tanks set in the ground for gas- 
holders ? Is there much difficulty in 
the construction of the latter so 
as to prevent leaking ? '' 

The President — Is Mr. Mayer in the room ? Is Mr. Car- 
penter here ? If no one cares to give an opinion on this matter 
we will have to pass to the next question. A question from 
the question box has just been read. Will you hear it please? 
We think you might be interested in it. (This question was 
again read.) If Mr. Corbett does not wish to say anything — 

Mr. Curbett — I shall leave that with the gas engineers, not 
with the contractors. 

The President — Gentlemen, it is answered thoroughly, ap- 
parently. We are very much obliged to you for coming in, 
Mr. Corbett. Sorry to trouble you. 

The Secretary — The next question is : 

** At what price per net ton must anthracite be delivered, 
to compare with gas at $1 per 1,000 cubic feet 
for cooking?" 
Mr. Richardson — I wrote that question hoping that an 
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answer may be made, as so many ask the question at home, 
" How does the price per ton compare with gas if sold at $1 
per 1,000 cubic feet? " I hope if any one has made a careful 
computation he will give it. 

Mr, Ramsdell — I think this is a very difficult thing to get 
at closely, but probably in a rough way those of us who have 
ranges in our houses and use anthracite coal know that it takes 
pretty close to a ton a month to run that coal range. You can 
compare in that way, it seems to me, in a rough way. I know 
I could run a gas stove for less money than I could anthracite 
coal at $5 a ton. 

The President — What price of gas ? 

Mr. Ramsdell — H.50 per 1,000. 

Mr. Sherman — In the matter of heat units per ton of coal 
and in 1,000 feet of coal gas, the gas would have to be sold at 
16 cents per 1,000 to compete with coal at $5.50 a ton, and 
water gas would have to be sold for 8 cents per 1,000 to com- 
pete with coal at $5.60 a ton. That was demonstrated practi- 
cally by Mr. Dunning, of the Auburn (N. Y.) Gas Company, 
who heated his house with gas. 

Mr. Coffin — We made some quite extended experiments on 
cook stoves only, without the bathroom attachment, and found 
that 2,000 feet of gas upon the average would run a family a 
month. Of course what that might cost and what coal might 
cost would be entirely a question for each one to settle himself 
locally. We found that with 2,000 feet of gas we could run 
an average kitchen cook stove, do the cooking by gas, but not 
for heating the room. We have, I guess, a dozen ranges set 
where they do their cooking all the year round with gas, and 
have either a register or radiator from their heating apparatus 
to heat the kitchen, so that they don't use this stove for heat- 
ing purposes. In my own house, with a separate meter, with 
gas at $1.50, as it was four or five years ago, it cost us about 
$3.50 a month. We went a little over the 2,000 feet. 

Mr. Ramsdell — I thought the idea was cooking stove con- 
sumption only, just as Mr. CoflBn has put it. The figures I had 
in my own head were about 2,000 feet per month. I think the 
average stoves will show about in that ratio. Of courne there 
are great abuses, and the servant girl problem is just as intri- 
cate in the gas stove end of the house as in other departments, 
but with ordinarily careful management, I think that would hold 
perfectly good. 
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Mr, Woodtoard — There seems to be a good deal of difference 
of opinion among the members on this matter. With the 
question, as Mr. Ramsdell states, of about 2,000 feet a month, 
I take it he does not mean that would be the amount for the 
gas range used exclusively. As most of yon I think will agree 
with me, the gas stove is largely used as supplementary to the 
coal stove. People use the coal stove for wash-days, and 
perhaps two or three times besides a week, using the gaA stove 
between. If they use the gas stove all the time, year round or 
even through the summer, they will hardly get along with 2,000 
feet a month in the average house. With our customers, and I 
have figured over very carefully several different times, taking 
a customer one year that had no gas stove, and the 
following year wh^n he had a gas stove, we find a fair 
average in consumption on the gas stove to run about 2,000 
feet, as he says ; but, at the same time, that was used as purely 
supplementaiy to the coal stove. A gentleman who tried this 
experiment of heating houses with gas in New York, taking the 
price there at $1 per 1,000, told me he put in his house a gas 
furnace of late, improved design, to find out exactly what the 
difference was between the cost of coal and gas to heat his 
house. He heated the house through two winters with the gas 
furnace (I judge the work was carried on under the most 
favorable conditions), and he found that it cost him just twice 
as much to heat his house with gas as it did with coal. He 
was anxious to make the showing better, but that was just what 
it did show. But, outside of any saving in the cost of material, 
you will acknowledge that, by using gas, he saved a great deal 
in labor, and also got rid of a deal of dirt and annoyance. 

The President — I don't want to restrict the answer to this 
question, but I want to call the attention of the members, as it 
is now 1 o'clock, to the fact that the question was on cooking 
and not on heating. 

Mr. Coggeshall — We have some 25 customers, using gas only 
for cooking, who have no other ranges. The average is about 
$5 a month with gas at $1.60 per 1,000. 

Mr. Coffin — With bathroom attachment ? 

Mr. Coggeshall — Some of them have. I took the average 
of 25. 

The President — Mostly, gentlemen, with one or two excep- 
tions, have been talking about what their customers are doing. 
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I won't ask them whether they are using gas for cooking, but I 
will say that I used gas exclusively for cooking for some three 
years, with no method of heating the kitchen, which was a com- 
paratively small one, except by the heat from the boiler, which 
was supplied with an independent water back, also heated by 
gas, and I found that it cost less money to do all the cooking, 
heat all the water and keep the kitchen warm (by having the 
water in the boiler heated on very cold nights), than it did with 
the coal before. That is actual experience. 

A Member — How much per 1,000 feet? 

The President— At $1 per 1,000. Coal is from $5 to $6 a 
ton, I think, in Boston. 

Mr. Coffin — That answers the question. 

Mr. A. B. Slater, Jr. — The conditions at my home are very 
similar to those at your home, as you describe them. I have 
used gas for several years now, and have no coal stove. I find 
I use about 6,000 feet of gas where I formerly used I^ tons of 
anthracite. 

The President — That is a very clear answer, I think, to your 
question, Mr. Richardson. I will add that my bills, I think, 
were between $75 and $85 a year for gas, which includes 
illumination. We will pass to the next question. 

The Secretary: 

** At what price can gas be produced by any of the acetylene 
gas machines?'' 

The President — One question leads to another very naturally. 
No carbide or acetylene experts in the room ? 

Mr. Richardson — If I may rise without being counted, I 
would say that is a hard question to answer directly as it is 
asked, but it is a very easy matter to compare what gas will 
do with the Welsbach burner with acetylene advocates' claim 
of 25 candles for every half foot of acetylene. The carbide, as 
it comes of course, is as the run of the furnace, and it is claimed 
to yield 10,000 feet to the ton; but I guess the run of the 
furnace would not give it. However, one-half foot of acetylene 
gas yields 25 candles and three feet of ordinary gas in a Wels- 
bach burner yields 60 candles. It is a mere matter of com- 
putation of one to three. And if 10,000 cubic feet of gas be 
obtained from the ton ot carbide, at a cost of $75 per ton, that 
is $7.50 per 1,000 for the acetylene gas. So ordinary gas sold 
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at $2.50 with the Welsbach burner would be cheaper in every 
respect than acetylene gas at $7.50. 

The President — Mr. Richardson, we thank you for that 
comprehensive reply. 

The Secretary — The next question is : 

^^ In case of two lift holder housed, why not dispense with 
guide rolls on top of lower lift ? '* 

Mr. A. B. Slater, Jr. — In response to that I would say I am 
now putting in a two-lift holder. The holder is about 70 feet 
in diameter and the lifts are about 29 feet. We have dispensed 
with the guide rolls on the outside of the lower lift. I don't 
see any use for them there. 

The President — Have gentlemen any experience in this 
direction ? Certainly, in an enclosed holder there is no wind 
pressure to take care of, which is, of course, one of the principal 
elements. 

Mr. Prichard-^-Mr. President, to go back a moment, I feel 
perhaps we have slighted one question that was asked, and 
perhaps the gentleman may not have been in as good position 
to get information as we are here. I know there are something 
like 140 odd gentlemen who could answer this question better 
than I can, but I thought a few words might not be out of 
place. That was on the question of steel tank holders. Per- 
haps we all agree that a brick and cement tank in the ground, 
if well built, is practically indestructible ; that the lifetime of a 
steel tank built on the ground has not been determined yet by 
experience, but a steel tank is a very good thing. It is an 
extremely difficult thing to build a brick and cement or stone 
tank in the ground, if the foundation is not of the very best ; 
but it is not at all difficult to build a steel tank. One can 
throw the risk on the contractor by building a steel tank, but 
one cannot very well do it on a concrete tank, and that, at 
present prices of iron, the expense in either case is about the 
same. Perhaps that will start the gentleman on the line on 
which he wants to get. 

The President called for the regular order, in response to 
which the following reports were submitted : 
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REPORTS IN MEMORIAM. 

Mr. William W. Greenough. 

"Mr. William W. Greenough, the first President of. the New 
England Association of Gas Engineers, died in Boston, June 
17th, 1899. 

'<Mr. Greenough was for many years the Treasurer and 
General Manager of the Boston Gas Light Company, which 
corporation prospered exceedingly under his careful and judi- 
cious management. 

** He was a gentleman of extensive education and superior 
ability, qualities which made him prominent in all gas circles 
of the country and placed his name at the head of the list of 
gas engineers in New England. He also had a large acquaint- 
ance with the foremost gas engineers of his day in Europe. 

" Mr. Greenough was always ready to meet other gas engi- 
neers for consultation or advice, and his ofiBce in West street 
was a headquartera for the gas men of Massachusetts. In fact, 
the early meetings of this Association were held in his oflSce. 

" In the death of this, our first President, every member ol 
the Association lost a sincere friend. 

" Charles Dudley Lamson, ^ 

" Charles H. Nettleton, > Committee." 

" Horace A. Allyn, ) 

Mr. Lyman P. Gerould. 

" Mr. Lyman P. Gerould, one of the original members of 
this Association, died at Northampton, Mass., November 27th, 
1899. Mr. Gerould was for many years connected with the 
Newton and Watertown (Mass.) Gas Company, the Manchester 
(N. H.) Gas Company, and the Nantucket (Mass.) Gas Com- 
pany, as Engineer and Superintendent, and was i*egarded as a 
successful manager. Owing to ill health he relinquished some 
years ago active interest in the business. He served a term as 
Vice-President of this Association, and was instrumental in 
forming the Guild of Gas Managers. 

"The members of this and other Associations regret his 
departure, and will long cherish his memory. 

" A. B. Slater, Jr., ^ 

" F. C. Sherman, v Committee." 

" Henry B. Leach, ) 

The reports were received and ordered filed. 
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. Mb. Gustavus E. Wethebbee. 
To The Members op the New England Association of Gas 
Engineers : 

Gustavus E. Wetherbee, a member of the New England As- 
sociation of Gae Engineers, died at his home in Roxbury, 
Mass., June 10, 1899. 

Mr. Wetherbee had been engaged in the gas business for 
over 30 year^^, having been connected successively with the fol- 
lowing gas companies: Newton and Watertown, Mass., from 
1860 to 1862, when he enlisted with the 44th Massachusetts 
Volunteers; Boston Company, from 1868 to 1875; Jamaica 
Plain, 1875 to 1878;.Roxbury, 1878 to 1884; Boston Com- 
pany (Commercial Point works), 1884 to 1887; Worcester 
(Mass.) Company, 1887 to 1897. He was Superintendent of 
the latter company for 10 years, when, after a season of con- 
tinued ill health, he was obliged to give up his position and go 
South. In February, 1898, he again became connected with 
the Roxbuiy Company, taking direct charge of the distribution 
systems of the Roxbury and Brookline Companies in the Rox- 
bury district. He may truly be said to have died in harness, 
as he was in his office until 10 o'clock of the forenoon of the 
day he died. 

Mr. Wetherbee was married in November, 1874, to Miss 
Louisa B. Balcom, of Eastport, Me., who with two daughters 
survives him. 

He was highly esteemed by all who knew him, and in his 
death the Association loses a kind, generous and true hearted 
member. 

J. A. Gould, ^ 

Chas. p. Spauldino, i Committee. 

William Anderson, ) 



Votes op Thanks. 

The President — Our hour for adjournment has arrived. I 
want to take this occasion, gentlemen, to express my thanks to 
the Secretary for the way he has arranged this meeting. The 
President has not done a thing in that direction, and you can 
see that nothing appears to have been omitted in the proceed- 
ings. I want to say this is due to your Secretary. I also 
want to thank the members for the assistance they have given 
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There weren't so very many who replied to our letters, but the 
results of the meeting, as they stand, are due to those who 
have given hints as to what they would like. It is a very nice 
thing in ordering your dinner to know that the meal will suit 
the palates of those who are to partake of it, and I hope next 
year we will get a great many suggestions. Gentlemen, we are 
now facing another year. Perhaps in the case of some of us 
it may be a year of strife, but I think if we approach the mat- 
ter with " Malice towards none and charity towards all/' and 
that if with our corporations we are " Always faithful," then if 
we do not possibly win in all things, we can at least have 
" Peace with honor." 

On motion of Mr. Sherman the thanks of the Association 
(tendered officially by the Secretary) were voted to President 
Addicks for the very able and courteous manner in which he 
presided over the deliberations of the session. The Secretary 
in reporting the vote left it to the sense of discrimination of 
the Association as to how much of the President's recent 
remarks it was best for them to believe. The President thanked 
the members for their recognition of his efforts to direct the 
proceedings. 

Mr. Sherman also moved that the thanks of the Association 
be tendered to the Secretary for the very able manner in which 
he performed his part. He said it was only those who were in 
his position knew the labor and anxiety attendant upon the 
office, and that it certainly was a labor of love in every case, 
for every Secretary they ever had did his work out of love for 
the profession and the Association. 

The motion having been seconded and adopted, the Presi- 
dent said: Mr. Secretary, I have had the pleasure of being 
secretary of societies — not gas societies — and know how much 
work attaches to such positions, therefore I am very glad indeed 
to notify you of this vote. 

On motion of Mr. Coffin, (seconded by Mr. Neal) the meet- 
ing was declared adjourned. 
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Thirty-first Annual Meeting, 
Feb. 19 AND 20, 1901. 



First Day, Feb. 19 — Morning Session. 

The 31st annual meeting of the New England Association 
of Gas Engineers was convened promptly, at the place and 
date above named, through the announcement of the President, 
Mr. Walter R. Addicks, of Boston. The Secretary (Mr. 
Nathaniel W. GiflFord of New Bedford, Mass.) announced the 
regular order. On motion of Mr. Coggeshall the reading of 
the minutes of the last meeting was dispensed with. 

Report op the Board op Directors. 

The Secretary then read the following report from the Board 
of Directors: 

To THE Members of the New England Association op Gas 
Engineers : 

Your Directors report as followp : That they have approved 
the applications of the following for 

Active Membership, 
subject to the payment of dues : 

Erhard, T., Ass't Supt, Cambridge (Mass.) Gas Light Co.; 
Gillette, S. E, Engineer, Marblehead and Danvers (Mans.) 
Gas Companies ; Hawkens, T., Mgr. Knox Gas and Electric 
Co., Rockland, Maine; Lawson, W. H., Peoples' Gas Light Co. 
Rutland, Vermont; Leonard, C. F., Ass't Supt. Fall River 
(Mass.) Gas Works Co.; Miles, C. H. Mgr. Lexington (Mass.) 
Gas and Electric Co. ; Morse, C. W., President and General 
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Manager, Amesbury and Salisbury (Mass.) Gas Light Co.; 
Macomber, G. E., President Knox Gas and Electric Co. 
Rockland, Maine ; Ruggles, C. S. J., Supt., Gardner (Mass.) 
Gas, Fuel and Light Co. ; Spear, J. N., Supt. South Boston 
(Mass.) Gas Light Co.; Stone, A. P., Supt, Chelsea, (Mass.) 
Gas. Light Co.; Thompson, C. F., Treas. and Mgr. Gas 
Light Co., Brattleboro, Vermont. 

They also recommend the election of the following to 
Associate Membership. 

Austin, C, Treas. and Mgr., Citizens Gas Light Co.» Quincy, 
Mass. ; Baker, S. E., Chief Clerk, Fall River (Mass.) Gas Works 
Co.; Brown, G. P., Mgr., Pall River (Mass.) Gas Works Co.; 
Baldwin, C. H., Mgr. National Meter Co., Boston, Mass.; 
Chandler, F. E., President Maiden and Melrose (Mass.) Gas 
Light Co. ; Cheney, C. S., Gen. Mgr. Gas Works, Cheney 
Bros., South Manchester, Conn. ; Davidson, R. A., Brookline 
Gas Light Co., AUston, Mass. ; Finn, G. H., Gen. Mgr., New 
England Gas and Coke Co., Boston, Mass. ; Farrington, A. N., 
Boston (Mass.) Gas Light Co.; Gardner, W. H., Jr., Boston, 
Mass.; Greims, 0. P., Supt, New England Gas and Coke 
Co., Everett, Mass.; Hill, W. H., President, Citizens Gas 
Light Co., Quincy, Mass.; Hamlin, H. R., Boston (Mass.) Gas 
Light Co.: Humphreys, F. H., New Haven (Conn.) Gas Light 
Co.; Heustis, F. C, Cambridge (Mass.) Gas Light Co.; 
Montgomery, J. K., President, Chelsea (Mass.) Gas Light 
Co.; Nichols, W. B., Roxbury (Mass.) Gas Light Co.; Plun- 
keit, W. R., Treasurer, Pittsfield (Mass.) Coal Gas Co.; 
Wilder, C. C., Newton, Mass. 

They also recommend the 

Transfer from Associate to Active Membership 

of Mr. Wm. L. Walker, Supt, Fitchburg (Mass.) Gas and 
Electric Light Co. 

They further report the resignations of Mr. N. C. Dye and 
Mr. William Holmes. 

Respectfully submitted, 

N. W. GiFFORD, Sec'y* 
On motion of Mr. Neal the report was accepted. 
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Election op New Members. 

On motion of Mr. Nettleton the Secretary was directed to 
cast the ballot of the Association in favor of the election to 
membership of the gentlemen named in the report of the 
Directors. The Secretary having reported that the instruc- 
tion had been carried out, the President announced the result 
and welcomed those present of the newly elected to the con- 
vention and its proceedingt^; in which he hoped they would 
take positive part. The President further appointed Messrs. 
Geo. B. Neal, W. E. McKay, H. A. Norton, John A. Coffin 
and Wm. A. Anderson a committee to introduce the new mem- 
bers to the old ones. 

The calling of the roll having been postponed. President 
Addicks read the following 

INAUGURAL ADDRESS. 

Gentlemen of the New England Association: Still an- 
other year is added to our existence as a Gas Association, this 
being our 31st anniial meeting. This, the 6rst year of the 
20th century, finds us not lacking in those elements that go to 
make up a still stronger Association. You will see by the 
names submitted to you for membership that interest in your 
profession does not seem to be languishing ; it is right that it 
should not, and I repeat the assurance of last year that the 
future of the gas engineer is most promising. 

The past year has produced the greatest union of gas and 
electricity that the century has yet seen. I need hardly say 
that it seems a wise step and may well be imitated elsewhere, 
as it is in the interest of the public from every point of view. 
My musing of last year was not devoid of practical elements, 
for I believe that our profession will one day make the gas and 
electricity for our communities for purposes of light, heat and 
power in every form, and on a scale now hardly dreamed of. 

Public agitation with attack does not seem to be quite so 
active except in some storm centers, and one may at least look 
forward to the end, even in these places, if only with that de- 
gree of hope measured by the lapse of time seemingly neces- 
sary for its accomplishment. 

We have repeated the policy of last year in having, in ad- 
dition to our regular papers, addresses on retorts, horizontal 
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and inclined, as well as coke ovens, all up to date. Every 
effort has been made to have the members state what subjects 
were interesting them particularly this year, and an endeavor 
was made to satisfy the want. I trust that the results will not 
be disappointing. The range of the paper list is quite wide 
and we must devote ourselves closely to business that we may 
get through our programme without slighting any subject. I 
desire to state that I will call the sessions to order at the 
specified times, and I especially request all members to be in 
the meeting room in seasonable time. I will not attempt to 
review in detail the papers presented, but make my observa- 
tions as short as possible, giving room for more profitable mat- 
ter. 

Mr. Fowler called my attention to the Self-Intensifying Gas 
Lamp, two of which I have ordered from abroad for test. I 
regret that they have not been received for exhibition at this 
meeting. Quite a large range of experiments have been made 
by our Dr. Wing under my direction, showing the efficiency of 
the Welsbach mantles when used in connection with different 
types of burners, and at pressures ranging from normal ruling 
pressures up to 12 and more inches water pressure. As this 
sulj^ject has not yet been treated as thorouglily as it deserves, I 
have not ventured to present it to you this year, but I wish to 
say that the results obtained are most encouraging. I desire 
to direct your attention to the articles appearing in the gas 
journals on this subject. The following figures bearing on 
this subject were furnished me a couple of weeks ago by an 
English concern : 

Gas used 16- Candle Potver London Gas. 

Water Pressure. Gas Consumption. Candle Power. Candle Power Efficiency. 



8 


11 


350 


31.81 


9 


12 


375 


31.25 


10 


12.5 


400 


32 


11 


13 


440 


33.84 


V2 


13.5 


440 


32.59 


13 


14.5 


510 


37.n 



k is by no means impossible that the problem of piping the 
modern high building for gas may be solved by using a high 
pressure system with incandescent mantles in burners consum- 
ing from ^ cubic feet to 10 and 15 cubic feet of gas per hour. 
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For obtaining high pressures 1 am searching for the motive 
power and method of governing these high pressures with ab- 
solute regulation. Mr. Fowler I know is working in the same 
direction. It is evident that these high pressures will allow 
us to reduce the size tubing in use in tall buildings, even if 
the high pressure is only used during business hours. Such 
tubing would readily supply the needs at night at present rul- 
ing pressures, and some of the lights may be adjusted for this 
pressure or, by means of a 2 way cock, may be used on either 
pressure, high or low. I am preparing such a system in our 
West street oflSce in Boston. Our present scales make piping 
for large and tall buildings a severe tax on the practical man's 
judgment ; with high pressure the areas might be reduced at 
least one-half and possibly more. 

Prepayment meters, gas stoves, gas ranges and similar de- 
vices, still retain their popularity as a means of satisfying the 
public and increasing our business. 

Advertising in the right place, at the right time and with a 
careful regard to the expense account will undoubtedly be 
found advantageous. 

I particularly wish to call your attention to the gas engine 
and its future. An opportunity was afforded to test a 20-horse 
power gas engine on electric light service. I endeavored to 
persuade some prominent members of this Association to test 
this engine, but was unsuccessful. I therefore appointed a 
Board composed of gentlemen connected with our Boj^ton 
Companies, and requested Mr. G. E. Whitney, who has charge 
of our drafting room, and who is a member of the Boston 
Society of Civil Engineers, to act as its chairman. Mr. Whit- 
ney is responsible for the manner in which the Board carried 
out this test, and one of its members, Mr. H. N. Cheney, will 
give you a paper on the subject. A careful study of the data 
will disclose its usefulness for future reference. 

Without doubt with the gas engine we can obtain at least 
30 kilowatts per 1,000 cubic feet of gas, and with this gas at 
$1.00 per 1,000, we obtain 1 kilowatt (which is equivalent to 
20 60 Watt lamps 1 hour) for 3.3 cents. When you consider 
that by the use of the Wright discount meter, the electric light 
companies pride themselves in offering each kilowatt beyond a 
guaranteed quantity (which quantity is paid for at 18 cents 
kilowatt) at the low price of 8 cents per kilowatt, it should 
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8tart you to thinking, particularly when you know that you can 
get today absolutely perfect electric regulation, even when go- 
ing instantaneously from full load to 4 load and vice versa. 
The figures I gave in my last annual address were those fur- 
nished by manufacturers, but we can now have exact facts and 
results of careful tests. Many of you will be able to supple- 
ment these figures with equally accurate information. Your 
particular attention is directed to the good efficiency at | load 
when compared with full power, and this I consider of great 
importance. Your attention is directed to the advisability of 
running power direct while you obtain your electricity from 
your dynamo on the same shaft, thus avoiding loss in trans- 
mission through the dynamo and back through the motor. My 
personal preference is for a vertical engine, but large bearings 
should be an essential feature and quick accessibility for clear- 
ing the valves is of paramount importance. I am about in- 
stalling a plant in our gas oflSce at West street, for elevator 
and other service. I hope there will be full discussion on this 
subject. 

We will be particularly interested in what Messrs. Shelton 
and Allen have to say about "Gas Lighting at the Paris Ex- 
position" and "How they do Things on the Other Side." It 
will be remembered that Mr. Allen represented the New Eng- 
land Association at the Paris Congress. 

Our good friend "Purification" will be ably handled by 
Messrs. Fowler, of Springfield, and Miller, of Newark. A 
glance at the State Inspector's report for this year will con- 
vince one that we can still learn something more about purifi- 
cation. Your close attention is directed to this subject. If 
the coke oven system is to be still further extended, purifica- 
tion will prove of primary importance. 

We welcome again to our paper list a name so prominently 
identified with our Gas Associations and gas industry, Mr. C. 
J. R. Humphreys, who will give us a practical business paper, 
and his namesake from Worcester will call your attention to 
the fact that there is more than one or even a dozen ways to 
govern your gas system successfully. Dr. Schniewind has 
kindly offered to give us some fresh matter on coke ovens, and 
we hope to lieur from Mr. Egner on inclined retorts, and from 
Mr. Ramsdell on horizontals and machinery, and from Mr. 
Prichard, on both inclines and horizontals. 
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The great oil well ^'gushers" we read of almost daily are 
not without interest to the profession generally. 

I wish to direct your attention to the desirability of having 
your proceedings printed from the beginning of your Associa- 
tion's history to the present time. I have investigated the 
matter and you will find on the table the proceedings of the 
30th annual meeting in pamphlet form, obtained by cutting 
from the files of the American Gras Light Journal. It will 
surprise you as it surprised me, how apparently readily the 
Oas Light Journal could print your proceedings in pamphlet 
form from the same type they print their Journal copy, and 
thus insure a year book within 30 days of the holding of the 
annual meeting. Investigation in New York, however, con- 
vinced me that what seemed simple, proved to be hardly prac- 
ticable, but the American Gas Light Journal with their usual 
courtesy, offered to give the Association the use of the electro- 
types they possess, as well as their files, should the Associa- 
tion desire to publish their proceedings in book form. They 
also suggested that I take up the subject with some printing 
office using a linotype machine. I have done so and Exhibit 
"A" is a letter I have received on the subject. The Secretary 
can perhaps obtain better figures. It is understood that the 
linotype work is to be done from the printed editions of the 
American Oas Light Journal as a proof and not from manu- 
script. Mr. W. A. Wood when President, suggested publish- 
ing the proceedings, and he appointed, by authority of the As- 
sociation, a committee to consider the subject. The committee 
never reported, and history fails to identify their individuality 
even. Mr. Wood*s recommendations are hereby renewed. 

We look forward with interest to the report of the Standing 
Committee on Electrolysis. Those who read the English gas 
journals will see that London is being stirred up with this 
question. 

A member of the Board of Directors (Captain McKay) 
called my attention to the fact that the members for many 
years have not subscribed their names to the by laws, and that 
it is a matter of interest as a record to have all signatures of 
our members. I agree with him, and I am going to ask the 
Secretary to read the names of all members who have signed 
the roll. Those present I hope will do so during the session. 

Death has laid a heavy hand on our Association this year, 
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and was not content to take those who had passed their ap- 
pointed span of life amongst us, but has taken from our midst 
also younger members on the threshold of a great career. You 
will approve, I know, my appointment of committees to report 
to the Association appropriate resolutions. The names of 
those wlio have passed away since our last meeting are as 
follows : 

Active Members. 

Hon. J. M. Hill, of Concord, N. H., March 4, 1900. 

Mr. Henry A. At wood, of Plymouth, Mass., March 17, 1900. 

Mr. G. T. Thompson, of Denver, Col., October 1, 1900. 

Associate Members. 

Mr. Robert R. Smith, of New Haven, Conn., May 12, 1900. 

Mr. Fritz H. Twitchell, of Bath, Me., February 4, 1901. 

You will undoubtedly approve, also, of the Secretary 
spreading these resolutions upon the minutes of the Associa- 
tion, furnishing the gas light journals with the resolutions and 
sending copies to the families of the deceased. 

1 would not be doing my duty, nor would I be satisfying a 
sincere feeling of gratitude, did I not refer to your Secretary 
and his work. If this meeting, for which we have a greater 
share of responsibility than any other members, meets with 
your approbation, I wish to say that his labors contribute in a 
larger measure to that end than my own. I congratulate the 
Association jn being so well served in the oflSce of Secretary, 
the most important for the success of the annual meetings. 
Anyone having served as the Secretary of any Association re- 
alizes the hours of labor to perform its duties. 

Now, gentlemen, 1 leave this meeting in your hands. We 
have tried to serve you as you would be served, and you must 
make this meeting profitable one to another by your own 
united efforts. 

Committee on President's Address. 

On the conclusion of the reading of the address the mes- 
sage was referred for consideration and report to a committee 
consisting of Messrs. Chas. H. Xettleton, H. A. AUyn and F. 
H. Shellon. 
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Appointment of Committees on Memorials. 

The President appointed the following committees on me- 
morials to deceased members, with the understanding, if the 
reports could not be prepared in time for presentation to the 
meeting, owing to difficulty in promptly securing the relative 
facts, that the narrations could be subsequently spread upon 
the minutes, copies of the same being sent to the American 
Gas Light Journal and to the families of the deceased : 

Han. John M. Hillf Concordy N, H. — Messrs. Geo. B. Neal 
and H. F. Coggeshall. 

Mr, Henry A. Atwoodj Plymouthy Mass. — Messrs. H. A. 
Allyn and W. A. Learned. 

Mr. George T. Thompson, Denver, Col. — Messrs. Walton 
Clark and W. E. McKay. 

Mr. Robert R. Smith, New Hartford, Conn. — Messrs. C. H. 
Nettleton and F. C. Sherman. 

Mr. Fritz H. Twitchdl, Bath, Me. — Messrs. Jno. A. Coffin 
and E. H. Yorke. 

Report op Secretary. 

As Secretary, Mr. Gifford reported that, to date of Febru- 
ary, 1901, there were on the rolls 179 members, classified as 
follows: Honorary, 9; active, 133; associate 37. 

Report of Treasurer. 

As Treasurer, Mr. Gifford reported a receipt for the year of 
$896.50 an expenditure of $687.14, and a final balance of 
$1,059.43. 

On motion the report was accepted. 

Reading the Correspondence. 

The Secretary read several letters from members of the 
fraternity explaining why they could not attend the meeting, 
and wishing the Association further success along the line of 
the good work that it had instituted and was continuing. 

Disposing op the Hill Memento. 

The President — Has the Secretary any further matter to 
bring to our attention? 

TTie Secretary — Amongst the list of deceased members is 
the name of the Hon. John M. Hill, late of Concord, N. H. 
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Mr. Hill, who, as you know, was for many years a member of 
the Association, and had its interests very much at heart, in 
his will bequeathed to tlie Association this inkstand, which was 
presented to him by the Directors of the Concord Company on 
the completion of 33 years* service with the company. It is 
inscribed : 

^'Presented to John M, Hill of Concord Gas Light Company^ 
January Isty 1889, in token of recognition of 33 years' faith- 
fid service in the management of the affairs of the corporation.^^ 

On the death of Mr. Hill his son wrote me of the presenta- 
tion. I asked him if he would keep the token until the time 
of the meeting and send it down. It is here for your inspec- 
tion and action. 

The President — Gentlemen, I should like to hear from you 
in regard to the disposition to be made of the gifc. 

Mr. Lamson — I move that the Association accept the gift 
with thanks, and that we officially convey our acceptance in an 
appropriate way. 

Captain White — Mr. President, in seconding the motion I 
desire to say that, while the Association necessarily appreciates 
the intention of our deceased old member in presenting to us 
this token, which must have been a gracious one to him when 
received from his Directors, yet I feel that as the Association 
has no proper place in which to keep it where it could be seen 
by our members, and it being well known to the Directors of 
our Association that the family does esteem it highly as a relic, 
and an evidence of hij?h appreciation in which the Concord 
Company held our friend associate, I, therefore, in seconding 
the motion to accept from his executors this inkstand, would 
move to amend the motion to say that we return, together 
with our thanks for it, this gift to the family. Feeling that as 
we have no proper place in which to protect it, and recogniz- 
ing that, as a family relic, it would have great value to them, 
this Association desires that the family should retain this 
evidence of the appreciation by his Directors of a lifetime well 
spent in the service of his company. I presume the proposer 
will permit me, in seconding his motion, to add to it in that 
way. Accepting in becoming and fitting terms this gift, ac- 
knowledging that it has duly reached the Association, hut, ap- 
preciating the fact that it is a family relic, and one which they 
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must necessarily value highly, the Association, with its compli- 
ments, return it to them as its best custodian. 

Mr. Lainson accepted the suggestion conveyed in the second- 
ing of Capt. White, and the President inquired as to the 
further sentiment of the Association in the premises. 

'Col. F. S. Benson — Would it not add to the value of the 
gift to the family if an amendment like this to Capt. White's 
suggestion prevailed. I move that an amendment thereto, pro- 
viding that a suitable inscription in addition to the one now 
there be placed on the inkstand, showing that it was accepted 
by the Association and returned, as a mark of our esteem to 
the family. 

The motion, as amended by Capt White and Col. Benson, 
was adopted, and the Secretary was instructed to act in ac- 
cordance therewith. 

The President called for the 

Report op the Committee on Electrolysis. 

Mr. Prichard, of the Committee, in responding to the call, 
said the Committee had no special report to make at the time. 
There had been no particular development over the matter in 
the interim. 

At the suggestion of the President, in view of the fact that 
matters might develop in the current year, the Committee was 
continued. 

Appointment of Committee on Nominations. 

The President appointed as a Committee on Nominations, 
Messrs. C. P. Prichard, S. J. Fowler and P. C. Sherman. 



ROLL CALL. 

The following members responded to the roll call : 
Honorary. 

Benson, Col. F. S Brooklyn, E. D., N. Y. 

White, Capt. W. H New York City 

Active. 

Addicks, W. R Boston, Mass. 

Alden, G. A Watertown, Mass. 

Allen, B. J Allston, Mass. 

Allyn, H. A East Cambridge, Mass* 

Anderson, W. . East Boston, Mass. 

Barnum, D. D. Worcester, Mass. 
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Bartlett, L Cottage City, Mass. 

Clark, W Philadelphia, Pa. 

Coffin, J. A Gloucester, Mass. 

Coggeshall, H. F Fitchburg, Mass. 

Cook, R. W Providence, R. I. 

Cowperthwaite, G. E • • • Danbury, Conn. 

Crafts, H. C Northampton, Mass. 



Dickens, J * * . . Newbur^rport, Mass. 

Frost, C. T Plvmouth, Mass. 



Fowler, S. J Springfield, Mass. 



Gifford, N. W New Bedford, Mass. 

Gould, J. A Boston, Mass. 

Goulding, N. O Natick, Mass. 

Hassett, E. T Beverly, Mass. 

Hintze, T. ft Lowell, Mass. 

Hirt, L. J Everett, Mass. 

Humphreys, C J. R Lawrence, Mass. 

Humphreys, J. J., Jr Worcester, Mass. 

Jenks, Z. M Woonsocket, R. I. 

Jennings, F. W South Framingham, Mass. 

Lamson, CD • * Worcester, Mass. 

Lane, H. M. . .- Leominster, Mass. 

Leach, H. B Taunton, Mass. 

Learned, EC New Britain, Conn. 

Learned, W. A ••*.... Newton, Mass. 

Learned, C. A Meriden, Conn. 

Lucey, F. J Natick, Mass. 

Macmun, G. F Marlboro, Mass. 

Manchester, G- L Easthampton, Mass. 

Mansfield, G. W. Salem, Mass. 

McKay, W. E Boston, Mass. 

Miller, C Newark, N J. 

Milne, J. D Norkwalk, Conn. 

Mooney, E. B Brockton, Mass. 

Morrison, H. K Concord, N. H. 

Moynahan, J. F Stoneham, Mass. 

Neal, G. B Charlestown, Mass. 

Nettleton, C. H Derby, Conn. 

Norton, H. A Boston, Mass. 

Norton, W. F Nashua, N. H. 

Norton, P. T Nashua, N. H. 

Nute, J. E Fall River, Mass. 

Nutting, C. H Chicopee, Mass. 

Parker, F. H Burlington, Vt. 

Prichard, C. F Lynn, Mass. 

Richardson, F. S North Adams, Mass. 

Rossman, G. M Keene, N. H, 

Sareent, F. H Lawrence, Mass 

SheTton, F. H Philadelphia, Pa. 

Sherman, F. C New Haven, Conn. 

Sherman, CD New Haven, Conn. 

Slater, A. B., Jr Providence, R. L 

Snow, W. H Holyoke, Mass. 

Spaulding, C F Waltham, Mass. 

Spaulding, W. H Westerly, R. I. 

Stearns, VY.M Waltham, Mass. 

Stratton, W. K Haverhill, Mass. 
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Thajer, W. F Clinton, Mass. 

Tilton, D. D Newburyport, Mass. 

Todd, J. R Walnut Hill, Mass. 

White, C. E Wakefield, Mass. 

Wood, W. A Boston, Mass. 

Woodward, R New Rochelle, N. Y. 

Associate. 

Allen, W. S New Bedford, Mass. 

Barnes, A^ M. > . ^ ^ . ^ ^ Cambridgie, Mns^. 

BrowTie» A- P. ...,-.-,..,».. . Boston, MasH. 
CheneVr H* N. ..... . ...... Boston, Mass. 

CortU^ D. T . Boiilon, Mass, 

DavU, F.J. ....,.-,,,.,.. . Wallhflin, Ma$»s. 

Dunbar* A. »...,» * . Brooklinet Mhe^b. 

Flfike, [. T CotXL'ord, N. H. 

HoJmei. RE Win«ted, Conn. 

Langwith, F. A , S^w Havefi^ Conn. 

Mace. F. W. ,,.♦**..*....►,. Lynn, Mass. 
Macniun. G. F., Jr. .,..»,.,..* Pawtucket* R. I. 

Norton* A. E ....... Boston t Mass, 

ScrtTiton^ G. H* . . . . Derb^T Conn, 

Sprague, P. W. ,..,..»..,.,. Boston, Masw. 
Thomas, F. W, ............. . Boj?ton, Mai»£^. 

Tufts, J. P BostoHt Massj. 

Waldo, C. S Boston, Mass. 

Waldo, J. A. ..... . , . . , Boston, Mass. 

Ward well. W, R Boston, Mas**. 

Walken W. L. . Fitch burg, Mass. 



The President annaunced that the next business in order 
urns the reading of the papera, and introduced Mr. S, J, Fovv* 
lar of Springtield, Mass., who read the following 

Hetnarks on Gas Purification, 

The city of Springfield is built in a half-circle, bounded on 
tlie west by a broad river which fonni^ the cord of the arc. 
The gas works arc situated almost in the middb of this 
diatiieter, and as they are very near the principal business 
streets of the city, it h conseipicntly desirable thut there shall 
be as little offensive odor from them as possible. Most of our 
trouble has oomo from purifying material which, whether lime 
or iron mass, had to be shovelled over or carted through the 
streets. At the same time purilioatioo cannot be neglected, 
for the laws of the State of Massachusett aHowno sulphuretted 
hydrogen m gas as sent out, and Ijut 20 grains per lOn cubic 
feet of total sulphur in other forms. 

Up to OctoJter, 31, 1895, the purifiers had been run with 
Uine exclusively. TIjey were four in numlwr, each 10 feet by 
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16 feet, and about 3 feet deep. On the above date these boxes 
were abandoned and others put into use 20 feet x 32 feet, and 
3 feet, 6 inches deep, which were each tilled with about 1,000 
bushels of iron mass, containing 15 pounds of metallic cast 
iron borings to the bushel of sawdust. The comparative ex- 
pense of purification, with lime in the old boxes and with iron 
mass in the new ones, is as follows: Prom July 1, 1890, to 
October 31, 1895, there were made 499,506,000 cubic feet of 
gas, and the expense for lime and labor was $9,972.77, or 
$19.96 per million cubic feet. Pi-om October 31, 1895, to 
July 1, 1900, there were made 653,184,000 cubic feet, and 
total expense was $2,050, or $3.14 per 1,000,000 feet, which 
is a difference of $16.82 per 1,000,000, or, on the total 
quantity of 653,184,000 cubic feet, a saving of $10,958. But 
as the first 5,000 bushels of oxide became loaded with sul 
phur, and as the annual make increased, it was necessary to 
change the boxes oftener, and sometimes the wind would 
carry the smell into the city. I, therefore, proposed to intro- 
duce air into the gas to help on purification. Before attempt- 
ing to make any change I, of course, brought up the subject 
before the Guild of Gas Managers, and, after receiving the 
usual amount of contradictory information and advice, re- 
solved to put in the necessary machinery. The plan shows 
what was evolved. A small pressure blower was belted to 
the counter-shall running the exhauster, and the air was led 
through a seal pot and a wet meter to the spot in the machine 
room nearest the hydraulic main, where the temperature of the 
gas is about 120° F. We introduce from 1 to 1^ per cent, of 
air. The gas is not cooled thoroughly, as owing to local con- 
ditions, we do not save ammonia, and is passed through the 
scrubber and purifiers at about 80"^. This apparatus was put 
in operation March 18, 1900, five days after we had made a 
change of purifiers. Since then, up to January 1, we have 
made 5 changes. 

I propose to describe the contents of the boxes, give the 
reasons for changes, what we found, and how the boxes ran. 
The first box was charged with material containing 15 pounds 
of cast iron borings to the bushel of sawdust, which material 
had been used twice, and liad purified about 16,500,000. This 
layer was a little over 2 feet deep. Below this was a layer, 4 
inches deep, of sawdust which had been used several times, 
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and which is intended to catch any tar. The second box was 
charged with like material, which had been used twice and had 
purified about 15,000,000. The bottom layer was the same 
as in number one. The third box was filled with new material, 
half shavings and half sawdust, with 15 pounds iron to the 
bushel. The lower layer was old and heavily charged iron 
mass. The fourth box was material which had been used and 
had purified about 12,000,000. The bottom layer was also 
old, and heavily charged oxide. The fifth box was the same 
as the third, except that the lower layer was fresh sawdust. I 
will here give a table of the changes and the quantity of gas 
made with the quantity of air used : 



Started March 13. 




Gaa made Ca. Ft. 


Air Used. 


Ist change, July 


26, 


51,725,000 


350,050 


2nd " Sept. 


22, 


23,185,000 


255.580 


3d " Nov. 


27, 


37,478,000 • 


468,250 


4th " Dec. 


8, 


6,311,000 


64,770 


5th " Dec. 


21, 


8,652,000 


138,810 



Total 127,351,000 1,457,460 

which is about 1.2 per cent of the total. 

The first two changes were made on account of back pres- 
sure alone, for the gas did not show foul through the first box. 
In each case the pressure was normal for some time, and then 
began to rise until at the exhauster it was about 20 inches on 
a make of 40,000 cubic feet per hour. As our seals are only 
24 inches, it was judged better to change than to let the pres- 
sure run higher. 

Some heating had been noticed in the boxes, and then the 
introduction of air was stopped for a day or two. On open- 
ing the boxes about half of the content was found to be so 
hard that it had to be loosened up with pickaxes, and after- 
wards the lumps had to be pounded to pieces on the turning 
floor ; but it should be borne in mind that the first box had not 
been disturbed for more than five months and the second one 
for seven, so that the material had plenty of time to become 
hard, if it had any tendency that way. 

When we started on the third • combination of boxes we 
found immediately that the first box seemed to be doing no 
work. The oxide was new and did not seem to attack the 
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sulphuretted hydrogen at all. However, we wanted to get it 
into shape and ran that combination until back pressure forced 
us to change once more. This time we found the stoppage in 
old oxide in the lower layer. This, which had been undis- 
turbed for 9 months, was very hard in some places and very 
tarry in othera, so that the gas could not get through it. The 
next change was made on account of back pressure, for the 
same cause. The last change of the year was made on ac- 
count of foul gas, the new oxide once more refusing to do 
good work. . But the net result of the 10 months' running is 
that we purified 127 millions cubic feet with 5 changes, or 
25,400,000 cubic feet to the box, whereas our usual quantity 
was 8,000,000 when we did not use air ; or we have made 5 
changes instead of 15. We are well contented with the re- 
sult. 

It was a queer coincidence that, on March 6, a fortnight be- 
fore the blower was put in, but sometime after it was ordered, 
the Mayor of Springfield appealed to the Board of Gas and 
Electric Light Commissioners for a reduction of the price ol 
gas in Springfield. The hearing on the petition came on 
early in June, and one of the first points made by the peti- 
tioners was that a blower was in use, carefully concealed, by 
which 20 per cent, of air was added to the gas, and the Com- 
missioners were urgently besought to go to the works and see 
the felonious machine. A discharged workman, who was a 
witness for the city, made the plan here shown you, and gave 
the Commission full details of the arrangements, though, as he 
is one of that class of men who believe and say that as much 
air will go through a half closed stop-cock as through an open 
one, his testimony had only corresponding weight. But the 
papera took up the matter in true journalistic style, placed it 
in headlines above their editorials, used it in paragraphs and 
even published pictures of the manager and the workman 
regulating the air supply. To one of a scientific turn of mind 
nothing could be more ridiculous, though I admit that the ex- 
perience was extremely unpleasant to me personally. How- 
ever, I have survived the infliction and am glad to relate my 
experience to my associates. I hope now, that the novelty of 
the thing has been taken away, we managers may use the com- 
mon methods of economy without any unpleasant consequences. 
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Discussion. 

The President — Gentlemen, Mr. Fowlers very interesting 
paper is before you for discussion, which I hope will be an ex- 
tended one. 

Mr. F. B. Sherman — Will Mr. Fowler state to us thedi- 
mentions of his boxes ? 

Mr. Fowler — 20 by 32 feet, and the oxide lies in them 26 
inches deep. Each box carries about 1,000 bushels. 

Mr. H\ A. Learned — What is your maximum hourly rate of 
flow? 

Mr. Fowler — The maximum might be 45,000 feet, but the 
average is not much over 22,000 or 23,000. It might reach 
30,000 in December and January, but it is an irregular flow. 
During the day, or whenever we are making water gas, our 
flow of gas is much quicker than at other times. 

Mr. Norris — Does Mr. Fowler find any difficulty in the use 
of a blower in getting a constant percentage of oxygen. That 
is, whether he finds that running his little oxygen blower from 
the same counter-shaft as the exhauster results in his getting 
into the gas a constant percentage of oxygen, even though the 
exhauster be run at different rates. 

Mr. Fowler — It is rather difficult to keep it at a perfectly 
even percentage. The blower has a large cleai-age, and unless 
it is run at a fairly high speed it does not produce t nough 
pressure to overcome the seal and the meter. 

Mr. Norrh — Personally I have found much trouble with the 
use of that form of oxygen pump, and we are drifting in the 
direction of a piston pump as answering the purpose better. 
In the second place. 1 would like to ask whether in measuring 
his oxygen he uses a wet or a dry meter. 

Mr. Fowler — A wet meter. 

Mr. Norris — Do you find any trouble from the rusting of 
the drum ? 

Mr. Faivler — It has not yet been in use long enough to give 
us any trouble in that way. It has been in service only since 
last March. 

Mr. F. C. Sherman — It is a well established fact that the 
slower we pass our gas through the purifying material the bet- 
ter the result. A portion of the very excellent results which 
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Mr. Fowler has obtained can be attributed to the very large 
size of his boxes as compared with the work which he is do- 
ing with them. Therefore, those of us who do not have large 
boxes for the business we are doing should not expect to get 
the results which he reports, and should not be discouraged if 
we cannot attain them. 

Mr. Lamson moved a vote of thanks to Mr. Fowler. 

Capt. McKay in seconding the motion thought they should 
congratulate Mr. Fowler on the progress reported by him in 
reducing the great cost of oxygen, for they all remembered 
how very much it cost when first brought forward by Mr. 
Brin. 

The motion haying been adopted, and the President having 
so announced, Mr. AUyn suggested that before the subject was 
finally passed, and that as he had heard several gentlemen in- 
quiring in his neighborhood whether Mr. Fowler was making 
all water gas or a mixture of water and coal gas, it might be 
pertinent to have that query answered. 

Mr. Fowler — We made during that time probably about and 
certainly not more than 25 per cent of water gas. 

Mr. Walton Clark — I would like to say on this subject that 
I believe the use of oxygen, whether in the form of air or 
otherwise, in small percentages in the gas as an aid to purifi- 
cation, is beneficial alike to the gas comjtany and the consum- 
er. It results in a better quality of gas, less smell round the 
works and a somewhat reduced cost of gas. 

The President — Gentlemen, we all thoroughly agree with 
Mr. Walton Clark in that statement. It is the general 
practice both here and abroad. It goes without saying. 

Mr. Sherman — I should like to give the members the bene- 
fit of my experience with iron oxide purification during the 
past year, an experience which cost the New Haven Gas Light 
Company a good deal of money and its engineer a great deal 
of anxiety. One year ago we were changing our boxes nearly 
every day, and the material purified a little over 1,000 feet to 
the bushel. We changed the composition and carried it up 
from 15 per cent, to 40 per cent, of iron per bushel. We 
changed off to the Connelly iron sponge. We also imported 
some bog ore from Canada. We obtained no relief from these 
changes. I sent ray assistant around to some other works of 
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about the same capacity as our own to get some suggestions 
which would remedy the trouble if possible. We obtained 
none ; in fact, we found one large works passing through the 
same experience which we were, and that had a large number 
of men changing the material in the boxes every day. Finally, 
a brother engineer suggested that we raise the temperature of 
the purifying room and of the gas entering the boxes. Pre- 
vious to this we had paid little attention to the temperature of 
the room. On raising the temperature of the room to 70° and 
the temperature of the gas entering the boxes to 68°, we found 
a very marked improvement. Instead of changing the boxes 
every day, we only changed 3 boxes during the month of 
December. Now this may seem a very small matter to many 
of the engineers present, but to us it was a very serious mat- 
ter at the time. If my experience in this instance shall be of 
any aid to any of the members present, I shall have accom- 
plished my object in calling your attention to the temperature 
of the purifying house and of the gas entering the boxes. 

The President — We will now listen to a paper by Mr. Car- 
roll Miller, of Newark, N. J., on 

The Proportion of Sulphur Removed in Each 
Purifying Box. 

The object of the experiments described in this paper was 
to determine the proportional amount of sulphur in the form 
of sulphuretted hydrogen (HgS) removed from the gas by the 
oxide of iron in each box in a set of four. 

The apparatus used for determining the sulphur in the gas 
consists of a graduated burette of a capacity of about 112 cc. 
On the top of this burette is a 3 way cock, which establishes 
communication between the burette and a hose nipple, through 
which the gas is introduced, and between the burette and a 
cylindrical vessel, of about 10 cc. capacity, graduated to -^j^ cc. 
This graduate is situated on the top of the 3 way cock. A 
cock is on the bottom of the burette for the purpose of intro- 
ducing or ejecting the liquid used. The whole apparatus is 
made of glass. 

The burette is first filled with starch water, then 100 cc. of 
the gas is introduced, thus displacing the 100 cc. of the starch 
water and leaving about 12 cc. in the bottom of the burette. 
The 10 cc. graduate is filled with a standard solution of iodine 
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in water. The 3 way cock is turned so that the solution 
gradually enters the burette. The iodine combines with the 
sulphuretted hydrogen to form hydriodic acid and the sulphur 
is set free. Thus 21 -f H^S = 2 HI + S. 

When all the HjS is decomposed, the starch water in the 
bottom is seen to turn blue, then the cock is shut off and the 
amount of the solution used is observed. The reason that the 
starch water turns blue is that when all the HgS is decom- 
posed, iodine drops into the starch water, and according to the 
well known chemical fact, the chemical reaction between the 
iodine and starch forms a blue solution. 1 cc. of the solution 
used in these tests indicated the presence of 100 gr. of sulphur 
per 100 cubic feet of gas. 

The apparatus is designed so that the tests may readily be 
made in the purifying house. The possible error is as high 
as 15 grs. This does not materially alter the percentage 
found. 

I am indebted to Mr. J. M. Ruegenberg, one of my assist- 
ants for the able way in which he performed these experi- 
ments. 

I have selected at random a set of results for coal gas, 
taken between "changes.'* 

Coal Gas. — Size of boxes 24 feet by 30 feet, with 1 layer 
of 30 inches of oxide in each box. Steam coils are in the 
bottom of each box. Throughout these tests the temperature 
was kept practically constant in each box as follows : Outlet 
of first box, 84'' P; outlet of second, 78o; third, 70°, and 
last, 64^. No air was admitted into the gas. 

Table I. — Coal Gas. — Grains of Sulphur per 100 ft, of Gas. 



Day 


Foul 


Outlet of Box 

1 i 


No». , 

8 4 


Rate of Flow 
of Ga<. Per Hour. 





462.5 
475 


132.5 
180 


20 
23 


462.5 
off 






1 


43,500 cubic feet. 


2 


465 


205 


22.5 


off 


42.500 




3 


490 


280 


45.5 





42,500 




4 


672 


333 


73 


10.5 


36,000 




5 


620 


337 


122 


10 


42,500 




6 


421 


284 


83.5 


11 


45,000 




7 


430 


292 


85 


16 


45,000 


it 


8 


435 


307 


92 


17.5 


43,500 


U 


9 


423 


off 


112 


16 


43,000 


U 
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Tests were made daily in the coal gas for a period of about 
two months. Samples of gas were taken from the inlet of the 
first box and from the outlets of each of the four boxes. 

Gas at the outlet of No. 3 discolored acetate of lead paper 
on the 7 th day. The variation of sulphur contents of the foul 
gas is due to change of coal. 

The method of running is to always have the gas passing 
through four boxes, except when it is necessary to refill one of 
them. Gas from the outlets of the first 2 boxes will discolor 
acetate of lead paper. 

A day or two after the third one shows foul a change is 
made, thus having two clean boxes, except when one is being 
filled with oxide. 

Table I shows that the first box removed 43.8 per cent, of 
the sulphur between changes, and was still removing 29.4 per 
cent. (128 grains) when a change wag necessary; the second 
box removed 41.8 per cent, between changes; the third box 
11.8 per cent. ; the fourth 1.6 percent. 

The averages of the tests made during the time between 
November 26, 1900, and January 26, 1901, give the following 
proportions : 

Table II. 



Sulphur removed in first box .... 


44.6 per cent. 


" in second box . . . 


44.2 


" in third box .... 


10.4 « 


" in fourth box . . . 


.8 " 



100.0 
During that time seven changes were made, and in only one 
case did the first box show the same amount of sulphur at the 
inlet and outlet at the time of changing. The boxes then 
showed as follows : 

Sulphur in foul gas 462.5 grs. 

" at outlet of firat box ... . 462.5 " 
" *' second box . . . 132.5 " 

" " third box . . • 20 « 

" « fourth box ... *' 

The most sulphur that was being removed by the first box 
at the time of a change was 29.4 per cent. (128 grains), and 
the average for the seven changes was 18.3 per cent. (82.2 
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The average rate of gas per hour for the two months was 
46,700 feet; the highest 61,000 feet; and the lowest 39,000 
feet. 

Unfortunately, at the present writing, no complete set of 
tests for the water gas boxes are available on account of their 
being only two changes made during the two months and the 
failure to make some tests. I will give in Table III. the re- 
sults of tests which were taken but 13 consecutive tests, for as 
many days are missing. 

Water Gas. — Size of boxes 30 feet by 36 feet, with one 
layer of 30 inches of oxide in each box. Steam coils are 
placed as in the coal gas boxes. The temperatures were as 
follows: Outlet of first box, TS"' F; outlet of second, 69^; 
outlet of third, 65°, and outlet of fourth, 62". No air was 
admitted into the gas. 

Table III. — Water Gas. — Grains of Sulphur per 100 Feet 

of Gas, 



Day 


FouT 


1 


Outlet of Box No». 

2 3 4 


, Rate ol Plow 

of Gu Per Hour. 





200 


58 


20 





180 






1 


194 


70 


22 





off 


98,000 cubic feet. 


2 


194 


90 


23 





off 


153,000 


u 


3 


198 


105 


24 








169,000 


u 


4 


186 


100 


28 








152,000 


u 


18 


196 


105 


25 


2 





123,000 


u 


19 


184 


105 


27 


2 





82,000 


u 


20 


187 


105 


25 


3 





84,000 


u 


21 


180 


110 


27 


3 





89,000 


It 


22 


192 


96 


24 


3 





87,000 


It 


23 


200 


157 


27 


2 





188,000 


u 


24 


194 


167 


25 


3 





165,000 


a 


25 


182 


170 


26 


3 





156,000 


u 


26 


235 


100 


27 


18 





162,000 


it 


27 


221 


212 


30 


19 





95,000 


u 


28 


212 


off 


35 


20 





109,000 


u 



Gas at the outlet of No. 3 discolored acetate of lead paper 
on the 26th day. The variation in the sulphur contents of the 
foul gas is due to change of coke in the generators. The 
method of running it the same as in the coal gas. 

Table III. shows that the first box removed 35.1 per cent, 
of the sulphur between changes, and was only removing 4.5 
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per cent. (10 grs.) when a change was necessary; the second 
removed 51.8 per cent. ; the third 11 per cent., and the fourth 
2.1 percent. These percentages are misleading as the 13 
tests are left out. No. 1 would show higher and No. 2 lower. 
I will not give the averages for the two months for the same 
reason as above. 

From the above results it would seem that it is the best 
practice to pass the gas through four boxes. 

Referring to Table 1. If three boxes were on, and it was 
desired to have one clean box in the series, great care would 
necessarily have to be taken to get on the fourth box as soon 
as No. 3 showed foul. By this method, which seems rather 
risky, as much work could be gotten out of the first box as 
with four in the series. 

If three boxes were on, and it was desired to have two 
clean boxes in the series, considering 2, 3 and 4 in Table I. to 
be the three boxes, and the gas at the outlet of No. 1 to be 
the foul gas, No. 2 removed 75.4 per cent of the sulphur be- 
tween changes and was still removing (considering 307 grs. in 
the foul gas) 70.0 per cent. (215 grs.) when a change was nec- 
essary. 

The second box removed 21.7 per cent, between changes ; 
and the third 2.9 per cent. This case is in favor of the 3-box 
system, as the gas assumed as totally unpurified averages 55.3 
per cent. (224 grs. per 100 feet) lower in sulphur than the 
**foul" in table I. If the "foul*' entered No. 2 a change would 
probably be necessary at the end of two or three days. A 
change in the rate of flow of gas through the boxes will alter 
the above proportions, but the general scheme will hold good. 

Discussion. 

The President — Gentlemen, so far as the Association is con- 
cerned at least, and within my memory, this seems to me an 
original line of investigation, or at least in its presentation, and 
I am sure that you will be interested to discuss it fully. I 
would like to ask Mr. Miller myself if this device that he has 
arranged is applicable in a practical way for regulating changes, 
to ascertain when changes should be made. 

Mr. Miller — Yes, you can tell afler experience just hqw 
much HgS it would take to discolor acetate of lead paper. 
But I would not test the last box that way, because as I have 
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noted in iny paper, you may make an error of 15 grains, so 
there is a risk of letting 15 grains pass through the last box. 

The President — Wouldn't it be valuable in ascertaining how 
a new batch of oxide might be working in the first box ? 

Mr. Miller — Oh, yes ; there is no doubt it is very valuable ; 
but I mean, to use the apparatus to test the last box would be 
rather risky, because there is danger of letting sulphur into the 
holders. 

Mr. Norris — To me the principal interest in this paper is 
the argument that it presents in favor of using four boxes. 
With the ordinary centre seal of course only three boxes can 
be used at one time, and under normal practice a change is 
made when the second box shows dirty. With the valve system 
that Mr. Miller has, on one set of boxes, and the special centre 
seal in the other, it is possible to use the fourth box as a catch 
box. The result is, as shown in these tables, that the foul box 
is not turned off until it has almost ceased to absorb sulphur. 
In a rather incomplete set of experiments made at several other 
works it appears that, with the 3 box system operated in the 
normal way, when the second box shows dirty and it is neces- 
sary to make a change, the first box is still absorbing on the 
average about 50 per cent, of the sulphur. These investiga- 
tions are of interest, too, because there has recently been a 
movement in the direction qf using boxes in series of two only, 
and this piece of apparatus used by Mr. Miller has afforded us 
a means of investigating just what does take place in the puri- 
fying boxes and in the preliminary scrubbing and condensing 
apparatus. 

The Secretary — I would like to ask Mr. Miller if he con- 
siders, with these two statements, where the acetate of lead in 
the paper showed about 18 in one case and 16 in the other, 
that it is probable there is up to that amount of sulphuretted 
hydrogen passing, even when the gas showed clean by the lead 
acetate test. 

Mr. Miller — I would not like to make any statement, because 
I have not made any experiments to verify the amount. I 
might have added there that with the solution of iodine and 
water it is necessaay to use a little potassium iodide in order 
to cause the iodine to dissolve. Iodine does not readily dis- 
solve in pure water. 
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Mr, Nettleton — I want to congratulate Mr. Miller on the suc- 
cess of his paper and on the success of the undertaking. It has 
always seemed to roe that testing with acetate of lead paper 
was a very crude method, and those of us who have followed 
it out at all carefully know that there are "ways and ways" of 
testing. As I understand Mr. Miller, this apparatus gives us a 
very close approximation of the quantity of sulphuretted hydro- 
gen contained in the gas. May I ask Mr. Miller if the 
operation is at all difficult, or if it takes any great length of 
time? 

Mr. Miller — No ; the whole operation to make five tests 
never takes more than an hour at the outside. 

Mr. Nettleton — Then it is a matter of not over 16 minutes 
to a test ? 

Mr. Miller — Yes, sir. 

Mr. Nettleton — And the apparatus is not expensive ? 

Mr. Miller — No; I don*t remember just what it cost, but it 
is not expensive. 

Mr. Nettleton — And easy to operate by the men ? 

Mr. Miller — Yes. It is in a portable case, so it can be 
carried readily. The whole work is done in the purifying 
house. 

The Seaetary — As the subject of the 2 box system has 
been referred to, personally^ I should be very glad to hear 
somebody stand up for that system. 

The President — Wo should like to hear from 2 box ad- 
vocates. Those who have 4 boxes seem to have a monopoly. 

Mr. AUyn — Perhaps Mr. Ramsdell might give us some in- 
formation. 

Mr. Ramsdell — I think the only thing to be said in this con- 
nection is that the whole question hinges upon the amount of 
work that is required to be done in the boxes, or, in other 
words, the amount of work that is performed between the 
hydraulic main and the boxes If a part of this purification is 
performed in the passage of the gas through the apparatus 
before it reaches the boxes, very naturally not so much work 
will be done in the latter. I think that is the correct way to 
look at it. 

The President — If no other member desires to further dis- 
cuss the matter, I am sure you will endorse my extending the 
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thanks of the Association to Mr. Miller, to whom we are very 
much obliged for coming so far. It has certainly been of ad- 
vantage to us to get the information, and I hope it will pay 
him in coming so far to meet us. I think it well, gentlemen, 
to depart somewhat from the exact order of our programme. 
If Mr. Walter S. Allen is in the room I would like to call up- 
on him for what he has to say in regard to gas lighting at the 
Paris Exposition. We are all very glad to welcome Mr. Allen 
back amongrtt us. We know that he held a distinguished posi- 
tion in the Gas Commission of Massachusetts, as well as being 
equally or more greatly distinguished in representing this As- 
sociation at the Paris International Gas Congress. We wel- 
come you back, Mr. Allen, and shall be very glad to hear from 
you as to what you found about gas lighting at the Exposition 
and in the city of Paris as well. 

Mr. Walter S. Allen, of New Bedford, Mass., then read the 
following paper on the 

Gas Lighting at the Paris Exposition. 

The most important and most interesting exhibit connected 
with gas lighting at the Exposition was the lighting of the 
grounds of the Trocad^ro and the Champ de Mars by incan- 
descent gas lights. These areas lie on the opposite sides of 
the river, and were wholly lighted by gas, excepting the bridge 
crossing the river. The total length is about 3,500 feet, and 
the width is approximately 500 feet. This entire district was 
supplied with light by the Paris Gas Company, using both 
gas at normal, of about 1| inches, and gas at a pressure of 8 
inches. Bandsept burners with Welsbach mantles were used 
on a portion of the lights, and Denayrouze burners were em- 
ployed on others. 

Using gas at normal pressures, there were in the Champ de 
Mars 495 lamp posts, with 800 lanterns and 1,900 mantles, 
and in the Trocad^ro 455 lamp posts with 610 lanterns and 
1,400 burners, these giving together a light of about 600,000 
candles. Using the compressed gas were 140 lamp posts in 
the Champ de Mars, Vrith 240 lanterns and 1,200 mantles, and 
in the Trocadero 50 lamp posts, with 100 lanterns and 500 
mantles, giving together 400,000 candles, or a total light 
efiFect of 1,000,000 candles, using about 50,000 feet per hour. 

These lamps were arranged in diflferent ways, some of the 
lanterns having only 1 burner, others 2, others 3, others 5, and 
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some of those with compressed gas had 10 mantles in 1 lan- 
tern. The consumption of the burners using compressed gas 
was 12.3 feet each per hour, and of those using ordinary gas, 
the larger groups used burners consuming 8.8 feet, and the 
smaller ones used burners consuming 10.6 feet. The large 
groups of burners were placed in lamp posts which were high- 
er than the ordinary posts, and were provided at the top with 
reflectors. The effect of this illumination was far greater tlian 
that shown by electricity in any part of the exposition, and 
it was one of the few things which was ready at the opening 
of the fair. 

In addition to this use of gas the ordinary lines of gas jets 
along the cornices of the buildings were used for almost all of 
the buildings in the Champ de Mars, only a very small section 
of each building immediately on the two sides of the electric 
fountain being supplied with electric light. On nights of il- 
luminations, when all the electric lights were burning and the 
illuminated fountain was being shown with all its varying 
colors, the lines of gas lights along the tops of the buildings 
stood out very brilliantly, and, on account of the little quiver 
produced in the light by the wind, presented a much more 
artistic sight than was the case with the electric lights, which 
seemed to burn dim and yellow. 

Outside of the Exposition, too, gas seemed not only to be 
holding its own in Paris, but to be making gains. For the 
illumination of the 14th of July (the French 4th of July) gas 
was used far more extensively than was electric light, and the 
buildings outlined by gas flames and bearing devices of all 
kinds were the most attractive to be seen. The long, t*ti-aight 
line of the Louvre carried along its entire cornice a row of 
gas flames, the top of the Chamber of Deputies bearing a 
large sunburst with the initials of the republic, "R. F.," and 
the long line of the Champs Elys^es was marked out by lines 
of gas lights run from one lamp post to another the whole dis- 
tance, each light being provided with an opal globe ; and under 
the trees this gave a far better effect than any of the festoons 
or arches of electric lights which were found on the Boulevard. 

Paris itself is lighted almost entirely by incandescent gas 
lamps, some of the smaller streets still having the ordinary flat 
flame burner, but all the more important ones have been fur- 
nished with incandescent lamps, sometimes single lamps and 
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sometimes two in one lantern. The lighting of the Place de 
la Concorde, perhaps the best liglited square to be found in the 
world, is wholly carried out with incandescent gas lamps. 

When we consider the exhibits themselves, apart from this 
grand exhibit made by the Paris Gras Company, we do not find 
much that is especially novel or interesting, but there were 
certain things which merited attention. First of all was the so 
called Gas Pavilion, in which were collected a large number 
of pieces of apparatus devised for the use of gas, none of which 
presented any great novelty, although their methods of con- 
struction varied from those in use in this country. The second 
story of this building contained a large assembly room, and 
photographs of gas works and statistical charts. The more 
important exhibits were shown scattered about the Exposition. 

The French Gas Meter Company showed several interesting 
pieces of apparatus, but in general there was little that was 
novel. 

The Stettiner Chamotte-Fabrik, in combination with the 
Berlin Anhalt Machine Company, showed a model of gas works, 
on a scale of 1 foot to 5,' showing a plant with 5 benches ot 
9 inclined retorts and automatic machinery for landing coal and 
coke. This plant, which was not a copy of any existing plant, 
but was practically designed to be erected in a Swiss city ot 
about 50,000 people, was arranged so that the coal should be 
taken by an elevator and band conveyors, either directly to the 
retort house or to the coal shed, or taken from the coal shed 
to the retort house. To ai'range this for the greatest economy 
of power and labor the plant was divided into three parts ; a 
large middle hall, into which the railway cars could run directly, 
to one side of this the retort house proper, and on the other 
the coal sheds. 

The coal shed was built on the hopper form, and was ar- 
ranged so that the coal should be fed on to the conveyor band 
by means of a slide and a movable chute, which has a to and 
fro motion given to it by the band itself. The coal is brought 
by an elevator into the charging wagons on an overhead rail 
in front of the furnaces, and the coal is charged by chutes into 
the retorts. It is claimed that one man can attend to the entire 
charging of these 5 benches. 

The retorts are inclined, set on the Coze system, with regen- 
erative furnaces. The coke is discharged against a screen 
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which prevents it from falling on the floor, and leads it into a 
coke conveyor, which is a long trough partly filled with water, 
in which moved two chains connected at intervals by rods, and 
which drags the coke along. This quenches the coke thoroughly, 
and it is then carried by another conveyor to the breaker, and 
from the breaker by an elevator to the sorting sieves and into 
the coke bins, ready for distribution. 

The compactness of the entire plant is very noticeable. This 
model was actually shown in operation, the machinery being 
moved by an electric motor. Of course the coal storage capa- 
city would not be sufficient for a place where a whole winter's 
storage of coal was kept on hand, but this part of the plant 
could easily be extended. 

In the French section was shown a model by Coze of his 
system, which did not vary greatly from the one which has been 
described. The Paris Qbs Company also exhibited a large 
collection of drawings, plans and photographs of their various 
stations, and especially their method of handling coke. 

Another set of exhibits which were interesting were the gas 
engines. These were exhibited by almost every country and 
were of a great many different forms. The Otto Gas Engine 
Company showed its engines in connection with an ice making 
plant, using both gas engines and engines using petroleum, the 
idea being to allow the installation of such plants in country 
houses. These were in operation. 

A small gas motor by a French maker was the principal aid 
in installing the large and heavy engines and electrical plant in 
the Machinery Building at the opening of the Exposition. The 
boilers had not been set in place and no steam was furnished, 
so that this small gas engine, which was employed to run some 
dynamos to furnish electricity to operate two large power 
cranes, was run steadily for several weeks as the only source 
of power in tlie entire building. 

Among the gas engines the most interesting was the large 
engine of 1,000 horse power, by Cockerill, of Seraing, in 
Belgium. This was a single cylinder engine, intended for the 
use of blast furnace gases, and armnged to operate a blowing? 
machine for the use in the same blast furnaces. The blower 
was connected directly to the opposite end of the piston, and 
this machine, which had only one cylinder, was able to develop, 
with furnace gases, 700-horse power, the use of illuminating 
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gas giving, l,000-hor8e power. This machine had a cylinder 
diameter of about 50 inches, and a stroke of 54 inches, and 
occupied a space including the blower, of about 20 feet by 55 
feet, and stood about 14 feet high. About | of the length fell 
to the engine. A very considerable number of these engines 
have been sold for use with blast furnaces. 

The only other point of interest to gas men was the 
acetylene exhibit. This was divided, a portion being in 
Vincennes and a portion in the Invalides section ; and, in ad- 
dition, two different types of electric furnaces were in opera- 
tion, making carbide of calcium, in the Champ de Mars. Along 
the banks of the Seine for a portion of the way a number of 
acetylene lamps were burned to add to the illumination, and 
at Vincennes, and throughout the construction period, before 
power was furnished and the electric lights used, portable 
generators furnishing acetylene were used all over the grounds. 

I doubt if American gas men realize the extent of the busi- 
ness development of acetylene on the Continent of Europe at 
present. Large numbers of small towns of from 2,000 to 
3,000 inhabitants have put in central station plants to furnish 
acetylene, and in some cases this gas is carried through 4 miles 
of mains to supply the village. In addition to this there are 
a great many isolated plants lighting small hotels, country 
houses and small farms scattered throughout Germany and 
France, and the business has become sufficiently important to 
support several trade journals devoted entirely to acetylene. 
Although there have been a number of accidents, still there 
are a great many perfected devices for generation and storage, 
and it has been proven that almost every case of accident was 
caused by gross negligence. Unfortunately, when an acetylene 
explosion does take place it is usually of sach violence that it 
is sufficient to destroy buildings and produce loss of life, so 
that the authorities immediately have their attention called to 
it. 

One interesting exhibit, which is on the point of being com- 
mercially exploited, while not a gas exhibit, still is of interest 
to all who have electric light plants. This is the Nernst lamp. 
This lamp, which has for its filament a thread of the rare 
earths such as are used in the Webbach light, does not re- 
quire any exhausted bulb, as is the case with the carbon fila- 
ment, nor does it require any bulb unless it is desired for pro- 
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tection. This filament is of high resistance to electricity 
when cold, but if warmed the resistance becomes lower, the 
current passes and the filament glows just as a carbon one 
does. In order to light the lamp the current must be turned 
on and a match or an alcohol lighter held for a few seconds 
under the filament, which soon begins to glow and rapidly 
reaches its full light effect. If a closed bulb is used a heating 
coil of platinum wire surrounds the filament ; this begins to 
glow as soon as the current is turned on, and soon heats the 
earthy filament sufiiciently for the current to pass. As soon 
as the filament is in full glow the current, passing through the 
platinum coil, is automatically shunted out. 

The commercial exploitation of this has not yet begun, and 
the price of the filament I was unable to asceilain, but I was 
assured that it would be very low ; and as all that is necessary 
to replenish a filament which is burned out is to slip it out ot 
its sockets and slip in a new one (a matter of 10 seconds) it 
would seem, if the cost is as low as it is expected to be, that 
this form of lamp would be of very considerable importance. 

All in all, while there was comparatively little strictly novel, 
the illumination of the Exposition, as shown by gas and by 
electric light, makes it clear that when gas is properly used 
and arrangements made to utilize it to the best advantage, 
there remains open a large field in which by its cheapness gas 
need not fear the competition of electricity. The experience 
of the city of Paris in lighting its streets and open squares 
with gas, and under the high cost of gas in Paris )$1.70 jter 
1,000) and the relatively moderate cost of electricity, 18 cents 
a kilowatt hour, shows gas to be quite as economical, and the 
light to be better distributed by means of Welsbach lights than 
is the case when arc lighting is employed ; and I think no one 
will question the superiority of Welsbach street lighting over 
incandescent electric lighting. 

Discussion. 

The President — I think we can all appreciate that if the 
French are a little slow about reducing the cost of gas, they 
arc not slow in the way they utilize it. I think it would 
startle our American friends to hear of gas at $1.70 per 1,000 
in such a large city as Paris. I am sure Mr. Allen has a great 
many points that he has not put on paper, although he has 
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filled up completely a short one. I hope you will draw him 
out further. 

Mr, Walton Clark — May I ask what the efficiency of the 
Nernst lamp is as Mr. Allen saw it in Paris ? 

Mr, Allen — I mislaid the notes made on that point, so I 
am unable to say, but my impression is they claimed an effi- 
ciency of 1^ watts per candle, or about double the efficiency ol 
the ordinary incandescent lamp. 

Mr, Walton Clark — That is the claim made in this country, 
I think. 

Mr, Allen — The Allgemeine Electrizitats Oesellschaft have 
spent a great deal of money in putting in a plant and prepar- 
ing for the business, but the statement made was, they did not 
propose to put this lamp on the market until they should be 
ready to supply anybody that wanted it in sufficient quantities. 
They expected to be able to do it about the 1st of January, 
but I have not heard yet that they have really started commer- 
cial exploitation. It certainly gave a very much whiter light 
than the ordinary carbon filament, and seemed to work very 
smoothly. The arrangement by which the little incandescent 
filament slips in and out is so very simple that if they can 
furnish it at the cost talked about (not over 2 to 3 cents) it 
ought to make a very strong competitor for the carbon fila- 
ment. 

Capt, McKay — One item mentioned at the beginning oi 
Mr. Allen's paper, which really concerns itself with selling gas, 
is the extent to which use is made of gas in France on occa- 
sions of festivity or celebration for illuminating and decora- 
ting at night. I have noticed it, having been present at minor 
expositions in a number of the cities : At Havre, when the 
Maritime Exposition was held ; at Cherbourg, when the Cen- 
tennial of the Fall of the Bastile was celebrated ; and at Nice 
and in Paris at the time of the musical festivity and celebra- 
tion. On each of these occasions it was very remarkable the 
extent to which use was made of gas for decorating the fronts 
of stores, houses, columns, triumphal arches, etc. 

Mr, Allen — I must say, speaking not perhaps as connected 
with the gas business now, it seems to me that the gas men in 
the United States don't realize in any degree how it is possi- 
ble to use gas for illumination on public occasions. Not only 
in England but in France, and wherever else one goes on the 
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Continent, whenever there is a f6te of any kind there is always 
a large uae of gas for illumination. The large public build- 
ings, such as the ones I referred to, the Ministry of War, the 
Louvre and the Chamber of Deputies, all seemed to have lines 
of gas piping along the cornices, which is put in place and 
used very freely at the time of any public celebration. The 
lights along the Champs Elysee, which were used only on the 
14th of July, were stretches of gas pipe connecting every pair 
of lamp posts for the whole length of the street. These lights 
had opal globes over ordinary flat flame burners, perhaps a 
foot apart from center to center of the globe, and gave an 
effect to the lighting which was not secured by any of the 
uses of electricity that I saw anywhere in Paris. Then at the 
f(§te3 during the Exposition, where electricity and gas were 
botli very freely used, the large lanterns used in the Champ de 
Mars section were often covered with paper screens of various 
sorts. For instance, at the time of the Vintage Festival they 
represented bunches of grapes, and at the time of the Flower 
Festival they were in the shape of chrysanthemums and roses. 
The ordinary street lanterns or lamps on posts were used in 
the same way for illuminating purposes that we are used to 
seeing electric lights used, covered with colored papers. It 
seems to me there is an opportunity in almost any city, at 
very small expense for gas pipes, to arrange for such things 
and to keep such gas pipe on hand, so that it can be used not 
only once but a good many times. 

Vice President Learned was called to the Chair. 

The Chairman — Gentlemen, would you like to discuss 
the paper further ? 

Mr. Walton Clark — Mr. President, perhaps Mr. Allen will 
say something regarding the use of gas stoves for heating and 
cooking as he saw them in Paris, if there were any on exhibi- 
tion. I did not hear all of Mr. Allen's paper. Possibly he 
did speak of them before I got in; if not, I would like to hear 
from him. 

Mr. Allen — I said very little about the use of gas stoves 
and the expense of same. These were exhiliited in almost all 
varieties and from almost all countries. The Paris Gas Com- 
pany made an especially elaborate demonstration of them. 
Speaking of ga^ stoves, perhaps it is better to speak about the 
gas stove as it is used particularly in Paris. It is almost ab- 
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solutely necessary for the owner of the apartment to furnish the 
apartment with a gas stove, and it is very rare if any of the 
better classes of apartments that you do not find in the icitchen 
a gas stove as well as a coal stove. I lived in apartments 
when in Paris, and in hunting up those I found that that was 
universal — the equipment of the kitchen with a coal stove and 
also a gas stove, not always in combination ; but still in the 
newer parts of the town, almost invariably a combination range, 
having a gas stove portion, was to be found. Of course, ilic 
development of the use of gas for cooi(ing in Paris has been 
very large, owing to the high price of coal. The ordinary coal 
used in Paris for domestic purposes rarely falls below $13 a 
ton, and during this last summer it reached $16 a ton. Even 
with the high price of gas at $1.70 per 1,000, and the econom- 
ical arrangement of the ordinary French range, which uses 
very much less coal than the American type of range, gas is 
found to be very econon^ical for cooking purposes. For heat- 
ing I doubt if much is used. Nearly all the larger departments 
have the hallways, and to some extent among the newer apart- 
ments, the apartments themselves, heated from a central furnace, 
and in the houses there is never any gas except in the living 
rooms. None of the bed rooms have any gas or even have any 
coal fires. The heating of a French house is almost entirely 
done by coal or by wood ; but the use of gas for cooking is 
fostered in every way by the Paris (Jas Company. The Com- 
pany is also trying in every way to get the use of gas extended 
in small houses. It is putting in and supplying a gas stove, a 
meter, the risers in the apartment houses, and a certain amount 
of fittings, in all apartments of which the rent does not exceed 
$100 a year, free of charge. If the rent is higher than $100 
per year the owner is expected to pay for a certain part of the 
cost of installation or for the whole of it, but in the chea[>erft 
class of apartments the Company supplies all these applianc45S 
free. Of course, the Paris Company is now engaged in a very 
bitter contest with the government, its franchise running out in 
1904, and with the very poor form of existing contract, under 
which it bac? to divide ] of its net earnings Ixjyond a certain 
amount with the city, it re^juire?* the cons*.*nt of the City Coun- 
cil to reduce the price of gaj«. The Comfiany has dejfired for 
a number of yt*ars to reduce the price, but the city hai* op[K>w'd 
it. Now the city want?* the price reduced, but d^x?- not want 
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to give any advantages in the extension of this contract. The 
Company has made an offer to make the price f of what is was, 
beginning with the Ist of January of this year, in consideration 
of an extension of the franchise until 1925; but that had been 
refused by the Council, and when I left Paris matters were still 
where they were before. The extended use of gas in Paris is 
undoubtedly very much hampered by this very high price, high 
even in relation to the high price of coaj. 

The Chairman — Somebody has suggested, Mr. Allen, that 
you say something in regard to the high pressure burners that 
are in use for street purposes in Paris. Can you give us any 
information on that point? 

Mr, Allen — Unfortunately I cannot give any detailed in- 
formation regarding those used in Paris. The burners that 
were used at the Exposition were of the Denayrouze air mixing 
type of burner, which I don't think has been used anywhere in 
tlie streets in this country as yet. I think Mr. Shelton has 
looked into that matter a good deal more thoroughly than I 
have and probably could give more information. 

The Chairman — Mr. Shelton, can we hear from you on that 
matter ? 

Mr. Shelton — I am sorry to have to reply in the negative. 
The high pressure work with which I have been identified has 
been mostly the conveyance of gas considerable distances under 
high pressure (several pounds), and converting it then to the 
ordinary low pressures. I have no figures on the working ot 
burners at the ranges of 8 or 10 or 15 inches pressure, such as 
have been referred to. 

On motion of Mr. Nettleton, seconded by the Secretary, the 
tlianks of the Association were tendered to Mr. Allen for his 
interesting paper. 

At this point the Secretary read a telegram from Mr. C. M. 
Hicrgins of New York, expressive of congratulation and good 
fellowship, and of regret that he could not attend the meeting. 

The Secretary having made an explanation as to the ways 
and means of obtaining tickets for the annual dinner, and urging 
upon the members the necessity of applying for the same early 
so the hotel people would have ample notification, further 
said : 

The matter referred to in the President's address, of getting 
autographs attached to the records, which is provided for in the 
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Constitution as part of becoming a member of this Association, 
that the signature shall be affixed to this book, has been some- 
what neglected, and there are a good many members whose 
names are on the rolls, whose autographs are not on the book. 
The book is here, and if members will kindly come and sign it 
they will comply with the requirements. 

President Addicks then resumed the Chair and said : As it 
is now nearly the hour for recess, it is suggested that the re- 
maining minutes be devoted to a look into the contents of the 
question box. 

No objection being offered, the Secretary read the following 
questions : 

<< Is the Use of Prepayment Meters Increasing; and 
Does it Pay ? '' 

The President — This should be an easy question to answer. 
Mr. Nettleton, would you like to say something in reply to it ? 

Mr. Nettleton — I have talked so much that I dislike to speak 
again; but I may say I believe personally and very thorouglily 
in the prepayment meter. At Derby, where I have been push 
ing it for a number of years, we commenced in the fall of 1896 
and by the following April as I remember we had 1 7 meters 
We now have about 1,300 in use. The percentage of prepay 
ment meters to the total number of meters is, as I rememl>er 
45. It has enabled the Derby Gas Company to reach a class 
of consumers to which I had never expected to sell gas. The 
working people, the people wilh very limited incomes, families 
whose heads earn from $1.50 to $2 a day, are, as I was going 
to say, very generally using gas, largely for cooking purposes; 
and the tendency with many of those families is to use it also 
for light to a limited extent. For several years it has been 
our practice, with almost all the ranges we have sold, to put a 
bracket, furnishing it free, at a convenient point near the stove, 
and we have found that that burner has been used a great deal, 
and in good many cases that or something else has led to the 
piping of these houses and putting up fixtures generally through 
the house. Of course the prepayment meter costs more than the 
ordinary meter. I have been into the matter somewhat care- 
fully, and think interest and depreciation on the extra cost can 
be covered by 50 cents. I do not think that that covers the 
extra cost of repairing the meter, over the ordinary meter, but 
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the extra cost of that certainly will not exceed 20 cents per 
year. Now, the care, the taking of the money from the meters, 
entering it on the collection books, and then putting it on the 
prepayment consumers* ledger, does not exceed, and I think it 
is materially less than 72 cents per year. That will make at 
the outside $1.42 per meter per year. I believe with 2,000 
meters that the amount would * Jbe materially less. Now, for 
ordinary meters the taking of the statements, bringing them 
into the office, making out the bills, collecting them, adding in 
the losses and the annoyance that men are subjected to by 
sending out time after time, it seems to me must cost very 
much more than the $1.42 per meter per year, which I have 
named. And then, beyond that, you do away with friction 
with your customers. It is a cure-all for the chronic grumbler. 
As I said when I started out, I want to repeat that I believe 
thoroughly, Mr. President, in the use of the prepayment meters. 
The President — Mr. Nettle ton, I am very glad I called upon 
you for the sake of the Association. I had a case yesterday 
where I had decided to put in a prepayment meter where we 
would not ordinarily do it — that is to say, in a new building 
— because we prefer to put in the ordinary meters merely on 
the question of the capital charge, which is quite essential with 
us. The occupant said : " Well, if I cannot have a prepayment 
meter Fll put in electric light." So he got the prepayment 
meter. We would like to hear from some one from the West. 

Mr. Pratt (Des Moines, la.) — Mr. President, with us I think 
I can say the number of prepayment meters is increasing. It 
has gotten to that point now where we are endeavoring to 
check the use of prepayment meters, except among that class 
of consumers to whom Mr. Nettleton referred — the poorer 
people. We find that the desire for its use has extended to 
the point that people who are amply well to pay their bills are 
desirous of having prepayment meters. I believe the prepay- 
ment meter pays for the reason suggested that it appeals to the 
poorer class of people, those who have been possibly in the 
habit heretofore of hanging out their gasoline card and paying 
for 5 gallons of gasoline in advance. It enables them to 
become users of gas under the same general regulation or plan 
that prevailed when they were buying gasoline. 

The President — Mr. Sherman suggests that Mr. Learned, of 
Meriden, Conn., could give something of interest on this subject. 
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Mr. C. A. learned — I do not know that I can add anything 
to this discussion. I believe in the use of prepayment meters, 
and have a number of them. We rather think that the use of 
one kind is better than to have a number of sorts, and they are 
in every respect a success. The question comes up with a 
great many managers whether or not the price with prepay- 
ment meters shall be more than that through the common meter. 
The net price charged aflFects everybody. That is, if the price, 
for instance, is $1.25, then the meter may be set exact with 
some makes ; with other makes it may be set within 2 or 3 
cents of the amount. As it happens, in Meriden our price is 
such that we set our meter 3 or 4 cents in advance of the regular 
price. We think it is an advantage, and they work more satis- 
factorily. I don't think that I can add anything to what has 
been said. We are very much in favor of them, but we will 
say that to our better class of consumers we are checking a 
little. We have a good many applications from people who 
have used gas for a number of years in the regular way asking 
us if they may not have a prepayment meter. We explain to 
them why they had better not have it, and they go away satis- 
fied generally. 

Mr. Barnes — Mr. President, I should like to ask Mr. Nettle- 
ton and Mr. Learned also whether they have had any trouble 
from the breaking into of the cash boxes and the appropriation 
of the money deposited. I should also be glad if Mr. Learned 
would state what the reasons are that he gives to his better 
class of customers for not having prepayment meters. 

Mr. C. A. Learned — The better class of customer, the Com- 
pany working on a discount, comes to the office regularly and 
pays within a period, and we are not anxious under those cir- 
cumstances to have him change over. Breaking into cash boxes 
with us has been very limited. Once in a while a 5 cent piece 
is squeezed in ; but that is generally redeemed. Occasionally 
a thin portion of a meter inlet, that covers the inlet or outlet, 
in being shipped from the manufacturer to us is found and 
slipped in, but those happenings with us are rare. I will, how- 
ever, admit that in large cities there is great deal of trouble 
with the prepayment meter. 

The President — It was not quite clear to me, and I presume 
it was not to Mr. Barnes, this reason that you gave to the better 
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class of consumers why they should not have a prepayment 
meter. 

Afr. Barnes — I inferred from what Mr. Learned said there 
were certain reasons that could be given showing why it was 
to the advantage of the better class of consumers not to have a 
prepayment meter. These reasons I would like to have re- 
peated. 

The President — I also would like to have some assistance on 
that score. 

Mr, C. A. Learned — A good many reasons are given to 
different customers, and they may not always be just the best 
reasons. One simple reason is to state to the party that these 
meters are given out to the poorer classes of consumers, whereas 
the applicant of the other class who has always paid his bills 
very promptly is under no particular obligation in an ordinary 
business way to go into his cellar and deposit a quarter when 
the gas is exhausted. Again, sometimes they would find that 
in the house they had no bill smaller than a 1, 2 or 5, so they 
would be obliged under those circumstances to go to their 
neighbor (laugher). There are a good many reasons, but 
perhaps these two will suffice. 

The President — Perhaps Mr. Learned means the neighbor 
would rather enjoy loaning milk, but when it came to loaning 
money he might object. 

Mr, Walton Clark — Mr. Nettleton gave as one of the reasons 
in favor of the prepayment meter that it helped keep the chronic 
grumbler away from the office. I believe most complaints re- 
gistered at the gas office are due to bad burners and local 
service. I would not like to do anything that prevented a 
grumbler from coming round and having it out at the office. 
I think it is for the good of the service that any man who feels 
discontented should come to the office and tell his tale at the 
complaint desk, in order that he may be shown that the service 
can be good, and that the gas company intends to have the 
service right and will so make it upon complaint. 

Mr, Nettleton — I did not wish to be understood as saying 
that it prevented the chronic grumbler from coming to the office. 
Nor did I intend to be understood as saying that it did away 
with all complaints from the chronic grumbler. In most cases 
this prepayment meter does away with the cause of complaint. 
As answering other questions asked, I would say I think there 
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have been six cases of robbery in the five years that we have 
had prepayment meters, and the loss has been very trifling. 

Mr. Browne — It was only last evening I read that beautiful 
story of a man who told the children in his neighborhood that 
the prepayment meter was a savings bank. I should like to 
know whether the gentleman is present who owned that meter ? 

Mr, Pratt — We have a colored citizens' church in our town 
which makes a collection for the benefit of the prepayment 
meter a part of its service. I would also like to say to the 
gentleman who made inquiry if prepayment meters were ever 
broken into, that we have not only had a few meters broken 
into, but we have had one of our prepayment meter collectors 
held up to the tune of $220. 

Mr. Barnes — We have not any colored citizens* church in 
our city that uses the prepayment meter, but we have one in 
which I wish a meter could be placed. We should have less 
trouble collecting the bill, I think. 

The President then declared a recess, to terminate at 2.30 
p. M. 



Afternoon Session. 

The Association reassembled in afternoon session, pursuant 
to the motion for recess. The President announced that the 
first business in order would be another try at the Question 
Box. 

The Secretary read the following query : 

^^What is the Proper Size of Mesh in Coke Screens Through 
Which the Breeze Should Pass? '' 

Continuing, the Secretary said : I am not the author of the 
question, but as the matter of coke handling and crushing 
plants has concerned me not a little, I have been looking 
around to find an ideal system. In our part of the country it 
is my impression very little is being done, except in a limited 
way, with the crushing and screening of the coke by machin- 
ery. I thought perhaps this question might bring out some 
discussion as to the best arrangement of screens and number 
of sizes into which the coke should be divided, etc. I am 
sorry I have not any information to give upon it. 
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The President — This subject seems not to attract much at- 
tention. Evidently it is loo soon after dinner. We will re- 
vert to it later. Perhaps we might better go on with the 
papers. I will ask Mr. H. N. Cheney, of Boston, Mass., to 
read his paper on 

A Test of a Gas Engine Electric Lighting Plant. 

The purpose of this paper is to describe the test of a gas 
engine electric lighting plant, made January 2d, 3d, 4th, 5th 
and 9th, 1901, at the Mechanics' Building, Boston. The 
plant was used for exhibition purposes, at a fair held last 
November at Mechanics' Building, Huntington avenue, where 
the engine still stands. 

The test was made, at the reijuest of Mr. W. R. Addicks, by 
a board of four, all connected with the Boston or Brookline 
Gas Light Companies. Mr. G. E. Whitney, of the Boston 
Company, was in general charge, and to him belongs all the 
credit for the successful carrying out of the experiment, and 
for the systematic and thorough manner in which the results 
were calculated and checked. Mr. P. H. Baker, of the Bos- 
ton Company, was in charge of the chemical analyses, and Mr. 
P. C. Brown, of the electrical department of the Brookline 
Company, took charge of the electrical machinery and instru- 
ments. 

The engine tested is rated at 20-horse power. It has two 
vertical cylinders with trunk pistons. The cranks are set at 
1 80^, thus causing the working strokes of both pistons to 
come in the same revolution which is followed by a revolution 
with no working stroke. The cranks are inclosed and dip 
into oil at each stroke. The governor is of the missed ad- 
mission type. The strength of mixture of gas and air is 
regulated by a screw which determines the lift of the check 
valve on the gas supply pipe. There are two valves to each 
cylinder — the exhaust valve, and the admission valve for gas 
and air — which both open once every two revolutions. One 
valve on each cylinder admits gas to the air supply pipe just 
in front of the main admission valve. Whether or not this 
valve opens depends on the position of the governor. The 
valves are operated from cams on a shaft running parallel to 
the crankshaft and at ^ its speed. A starting lever is pro- 
vided, which, when thrown down and locked, keeps the exhaust 
valve of 1 cylinder open during ^ of the compression stroke, 
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and the exhaust valve of the other cylinder open continually. 
The engine is fitted with both electric and hot tube igniters. 
Both the sides and heads of the cylinders are water jacketed, 
the water entering at the bottom direct from the city main and 
flowing out of the cylinder heads, from whence it is led to the 
exhaust pipe a few feet in front of the exhaust raufiBer. From 
the bottom of the muffler the water flows to waste. During 
the experiment the piping was so arranged that a part of the 
jacket water could be turned into the exhaust pipe close to the 
exhaust valve. This was found to make the engine run with 
much less noise from the exhaust, and all the tests were made 
with the water flowing in this way. 

The engine is direct connected through a friction clutch, 
with a Lundell dynamo. It is a 6-pole machine, and is rated 
at 12.5 kw., 122 volts, 100 amperes at 280 revolutions per 
minute. 

The friction clutch is intended to prevent the dynamo from 
following the engine too closely in the changes in speed which 
occur during each cycle. It consists of three leather covered 
shoes attached to the dynamo shaft, or, more properly, to a 
flywheel on the dynamo shaft, and bearing on the inner face of 
a pulley on the engine shaft. The shoes are pressed outward 
by springs, acting on them through levers which are prolonged 
in such a way that the centrifugal force in them tends to 
counteract the springs. 

The load carried in the test was made up of 16 candle 
power, 110 volt incandescent lights, in the form of a sign and 
also in a bank, all controlled by suitable switches. The 
principal dimensions of the engine and dynamo are as follows : 



Number of cylinders . 

Diameter of cylinders, inches 

Length of stroke, inches 

Clearance volumes, cubic inches . 

Campression, atmospheres (estimated) 

Length of trunk piston, inches 

Length of connecting rod, inches 

Diameter of . *» *' ** 

Crank pin, length, inches 
** diameter, ** 

Crank web, breadth, *' 

** thickness ** . 

Crank shaf^, diameter, inches 

" length of outside bearings, inches 

** length of center bearings, •• 

** center to center of bearings, *' 



152.2 
6.76 



2 

7.5 
10 
158.8 

6.5 
15.25 
25 

1.5 

3 

3| 

5 

2 

3iV 
6 
5 
12.5 
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Flywheel, diameter, feet ..... 


5 


** width of face, inches ..... 


4.5 


** thickness of rim, *' . . . . , 


2 


Friction clutch, diameter, feet ..... 


4 


*» width of face, inclies 


6.75 


thickness of rim, •*.... 


1 


*• shoes, number .... 


3 


'* ** length, inches .... 


6 


** breadth, " ... 


3 


Dynamo flywheel, diameter, feet .... 


4 


width of face, inches 


4 


*' *• thickness of rim, inches 


2.5 


Armature shaft, diameter, inches .... 


2i 


** ** length of bearings, inches 


8 


** " center to center of bearings, feet and inches 


2.9 


Cam shaft, diameter, inches ..... 


1.5 


" gear, diameter, inches .... 


16 


*' width of face, inches .... 


1.75 


** pinion, diameter, inches 


.08 


** *♦ width of face, inches 


1.75 


Valve rods, diameter, inches ..... 


1 


Bedplate, length, feet and inches .... 


7 6 


• ** greatest width, feet and inches 


4 


Extreme height of engine, ** 


6 8 


** length of engine, *' . 


8 2 


** width of engine, ** 


5 



The pipe connections to engine are as follows : 

GftS . . From service to meter, length, 35 feet . . Size, 1.5 inch 

Meter ..... *• 80 light 

Meter lo engine, length, 21 feet . . . *• 2 inch 
Gas bag, diameter of diaphragm, 18 in., depth, 6 in. 

Supply pipe for hot tube igniter . . Size, i ** 

Air . . From engine base to inlet chest, 4 feet . . ** 1.5 ** 

Water . ah connections . u a ** 

Meter . . . . . . ** i ** 



Exhaust From engine to muffler, length 6 feet 

«. 2 »' . 
From mufiler . »* 105 ** 

" 145 " . 



2.5 
3 
3 
2.5 



In fitting the plant lor testing a wattmeter was set up to 
measure the output of the dynamo. The ammeter on the 
switchboard was tested and used. The voltage wag measured 
with a portable volt measure. The gas meter and water meter 
were those which had been used with the engine. Thermome- 
ters were placed in the inlet to gas meter, and inlet to water 
meter, in the discharge from the jacket of each cylinder, and 
in the jacket water discharge pipe. A recording pressure 
gauge was placed at inlet to meter. A mercury gauge was 
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placed at the exhaust muffler. Revolution counters were at- 
tached to the engine, and to the dynamo, and counters were 
also attached to each gas inlet valve. 

Five 6-hour tests of the plant were made at different loads. 
These loads were, nearly : Full load, three-quarter, half, one- 
quarter, and no load for the djmamo. The tests were con- 
ducted in the following manner. The engine was started with 
electric ignition and run with the load it was intended to carry 
throughout the test until the conditions became fairly constant. 
Then the test was commenced and readings of the various in- 
struments taken every 10 minutes for 3 hours. At the end of 
this time the burners at the hot tube igniters were lighted and 
10 minutes later a second 3-hour run was commenced, the 
electric igniters having been thrown out of service. 

Several tests were also made of the regulation of the engine 
and dynamo. The load was suddenly changed by pulling out 
or throwing in switches. For three minutes before this change, 
and for 6 or 7 minutes after it, simultaneous readings were 
taken, at 1 minute intervals, of the voltmeter, ammeter, revol- 
ution counter on engine, and the revolution counter on dyna- 
mo. Principal results of the tests are shown in the following 
table: 
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-Load- 



Kind of Ignition. 
Cubic feet gas per hour, 6(F F. . 
Temp, inlet to meter . 
Cubic feet water per hour . 
Cubic feet water per 1,000 feet gas 
Cubic feet water raised 1^ F., per 1,000 

cubic feet gas 
Temp, jacket water, inlet . 

•' ** discharge 

Rev. per min., engine 

** ** dynamo 
Gas inlet, per minute 
Possible g^s inlets, per minute 
Volts ... 

Amperes .... 

Kw. (by meter) 

Dynamo output, in horse power 
Efficiency of dynamo 
Dynamo input, in horse power 
Kw. hours per 1,000 cubic feet ^as 
Cubic feet gas per kw. hour 
Dynamo input, horse power hours, 

per 1,000 cubic feet gas 
Cubic feet gas per dynamo input, horse 

power hours 

B. T. U. per cubic foot gas — 



, — One Quarter — » 


^— No 


Load-^ 


Elec. 


Tube. 


£lec. 


Tube. 


Ift4.6 


204.0 


78.1 


109.8 


730 


73.0 


73.0 


71.0 


4.17 


6.15 


1.45 


1.45 


26.3 


30.1 


18.3 


13.4 


3,360 


3,940 


2,270 


1,890 


49 


49 


58 


57 


182 


181 


182 


200 


290.7 


290.2 


292.6 


290.9 


282.9 


283.2 


290.8 


289.4 


137.8 


167.4 


50.9 


62.4 


290.7 


290 2 


292.6 


290.9 


109.9 


109.9 






26.0 


26.0 






2.7 


2.8 






3.66 


3.75 






.681 


.681 






5.37 


5 51 






16 5 


13.7 






60.3 


73 







32.7 
31.2 



27.0 
37.0 



Useful work 


. 56.8 


47.1 




Dynamo loss . 


26.6 


22.0 




Jacket water 


. 210.0 


247.0 


144.0 119.0 


Calorific value 


577.0 


588.0 


576.4 567.1 


Percentage heat distribution — 








Useful work 


9.8 


8.0 




Dynamo loss . 


4.6 


3.8 




Total dynamo input 


144 


11.8 




Jacket water . 
Unaccounted for . 


36.4 


42.0 


24.7 20.9 


. 49.2 


462 




The cubic feet per kw. hour I have pi 


otted as 


ainst the loac 



in kw. A glance at these curves show at once a considerable 
difference in economy with the different kinds of ignition. 
This difference is always in favor of the electric igniter. In 
making up the table and plotting the curves no account was 
taken of the gas used to heat the ignition tubes. This should 
not be charged to gas consumption, although it would appear 
in the gas bill. In comparing the two forms of igniter it 
should be set opposite to the cost of maintenance of the bat- 
teries, etc., for the electric igniter. The curves bring out very 
strongly the disadvantage of operating the plant at light load. 

The great majority of gas engines at present are used for 
power purposes as distinguished from electric lighting. There- 
fore it seems worth while to plot the curves of gas per horse 
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power hour against horse power. The horse power in this 
case is the input to the dynamo which, owing to the loss in 
the friction clutch, is somewhat less than the output of the 
engine. The horse power is figured from the dynamo output 
by the use of the generator efiSciencies furnished by the 
makers. These curves show practically the same things as 
the curves of cubic feet of gas per kw. hour, except that the 
consumption at full load holds more nearly for the other loads, 
owing to the different efficiencies of the dynamo. 

In general the plant ran very well. No trouble was ex- 
perienced in starting. No attention was necessary while run- 
ning with the electrical ignition. With the hot tube ignition 
some slight attention was necessary. For some reason, per- 
haps late ignition and slow burning of the charge in cylinder, 
the mixture would sometimes become ignited as it was enter- 
ing the cylinder and explode back into the base. This neces- 
sitated changing the strength of mixture. 

In view of the difference between the results obtained, using 
electric ignition and those obtained using hot tube ignition, it 
is a pity that indicators could not have been put on the engine 
to determine the points of ignition. No good way was found 
to attach them, however, without danger of injuring the 
engine. 

Now, in regard to the regulation of the engine and dynamo. 
Let us glance at the curves of revolutions per minute against 
load and kw. The revolutions of the engine decrease as the 
load increases. From one-quarter to full load there is a varia- 
tion of about 6 revolutions per minute, or about 2 per cent 
In the revolutions of the dynamo there is a much greater 
change. From one-quarter to full load it is about 11^ revolu- 
tions per minute, or about 4 per cent. Another curve which 
brings out the same thing, is one formed by plotting the slip, 
or difference between revolutions of the engine and revolu- 
tions of the dynamo, against the gas inlets per minute. This 
shows that the slip increases as the gas inlets per minute in- 
crease, or as the load increases. 

From this it is seen that the friction clutch is in a certain 
way detrimental to the regulation of the voltage, since it per- 
mits the dynamo to vary in speed more than the engine does. 
It effects its purpose of preventing the dynamo from following 
the engine in the variations in speed which occur during a 
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cycle, but it does so at the expense of good voltage regulation 
under a varying load. I am told that this fault can be cor- 
rected by changing the winding of the dynamo field in such a 
way that the voltage will not rise with the increase of speed. 
The dynamo tested is especially wound with, I believe, this 
end in view, and it may be that, had it been run at its rated 
voltage of 122 instead of 110, the remedy would have proved 
successfnl. As it was, thiH special winding apparently did not 
improve matters very much, as the following results of the 
regulation tests show a change in volti^ nearly proportional 
to the change in speed : 

100 amperes 110 volts. 75 amperes 110 volts. 

changed to changed to 

75 amperes 112 J volts. 100 amperes 108 volts. 

50 ** 113i *' 

25 •' 115 

10 »* 117 

50 " 110 

changed to 
lOOamperes 107 J volts. 100 amperes 108 volts. 

75 " 108| " 

25 *» 1104 " 

10 *• lll| '* 

The cost of the plant is as follows : 

Engine, including exhaust muffler, gas bag, batteries, spark 

coil ........ $1,050 

Dynamo, specialljr wound, including rheostat . 550 

Switchboard and connections to dynamo, including 4 circuit 
switches, circuit breaker, voltmeter, ammeter lamps for 
each, 2-pole igniter switch, place for rheostat, made of 1 
inch elate, price ...... 150 

ToUl cost ..... $1,750 

The cost of installation, added to the cost of machinery, 
makes the total cost of the plant a little more that $2,000. 
From some figures the builder's agent was kind enough to 
show me, the cost of installation of the engine alone would 
average about $10 per horse power. Thus, if the engine were 
to be used for power, it might be installed for $1,250, though, 
ot course, that would depend largely on location. The interest 
and depreciation, a percentage of the first cost, make a cost 
which must be chained against the plant practically irrespec- 
tive of the time of operation. 

The greatest amount of water used in the jacket was 12 
cubic feet per hour. If the engine were to be left without 
attendance this amount of water should be used continually in 



75 


amperes 


.110 




changed 


1 to 


100 


amperes 


.108 


50 
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.nu 


25 
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.113 


10 
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10 
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case the load should be increased full load. The cost of 
water and the cost of oil, of which one quart was used in 13 
hours, form a cost depending on the hours run. 

Very little attendance is required by a gas engine when 
used for power. I recently had occasion to visit quite a num- 
ber of gas engine users and to ask them, among other things, 
"Who tends the engine ? " In a majority of cases the answer 
was, "No one, in particular." With the engine used to de- 
velop electricity for lighting it may require some little atten- 
tion to keep the voltage constant, but this would depend upon 
the special conditions under which the plant was operated. 
Thus the cost of attendance may be practically constant, or 
may depend on the number of hours run, according as the 
engine is used for power, or for electric light with a varying 
load. 

Now combining these three costs, the one tor interest and 
depreciation, the one for water and oil, and the one for at- 
tendance, with the cost of gas used, which depends on the 
number of hours run and the load carried, it is possible to get 
the cost of operation per year or per horse power hour or in 
any other convenient form for any special case. The price of 
gas and water and the conditions of use vary so greatly that 
it is well nigh impossible to give any general figure that is of 
any value. It can only be said that, for stationary power ser- 
vice, the gas engine, with the operating expenses generally 
lower, possesses all the advantages of the electric motor, and 
for isolated electric lighting plants, up to 60 or 70-horse 
power, it has all the advantages that the steam engine has for 
larger ones. 

Discussion. 

The President — I know Mr. Cheney has a lot up his sleeve, 
and I think he can answer most of the questions fired at him. 
I will commence by asking Mr. Cheney one question. He said 
that at the varying powers the engine was run at, the constant 
voltage varied somewhat, and I would ask him whether, in 
going from full power to either three-quarter, half, or one- 
quarter power, he could observe any flicker in the lights, either 
going to the lower power or going from the lower power to the 
higher power. 
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Mr, Cheney — I don't remember any change in the lights. 

The PresUleni — When you threw off, say half of the lights, 
you could not see it in the rest of the lights ? 

Mr, Cheney — I don't think so. 

The Prendent — Another thing referred to was the amount 
of water used. Of, course, this water was run to the sewer, 
because it was not convenient to rig up a tank. You are all 
ttwai*e that by the use of the tank we could save that water — 
12.2 feet I think he gave. Another thing I would like to call 
your attention to is the extraordinary length of the exhaust 
pij>e, which I think was 250 to 260 feet. 

Mr. Cheney — Two hundred and fifty-eight feet. 

The President — A pressure guage put on the exhaust pipe 
showed the back pressure to be about 12 inches. 

Mr. Cheney — Half an inch of mercury. 

Tfw President — Which would be 12 or 13 inches of water. 
As to the noise on the exhaust. If yOu had been outside the 
building where the exhaust pipe was laid you would not have 
boeu able to say whether it was a steam pump working or a 
^aa engine. That may seem to you an exaggeration, but this 
is the truth of the situation. By the way, I want to say that I 
ouu ai'range for that engine to be running, for any one who 
wantvH to look it over, between 5 and 6 this aft^emoon and be- 
tween 9 and 9.30 tomorrow morning. Of course, we don't 
Hturt it up if nobody wants to look at it, but if you want it, it 
will be started up. 

Mr. Pratt — Does Mr. Cheney prefer the electric spark to 
the tube ignition on all sizes ? 

>//. Cheney — The results from this engine seem to show 
that ihe elwtrio igniter was very much more economical than 
tho tube igniter. I am informed that other tests have been 
uuvilo Nv ith exactly opposite results, but I cannot say anything 
\u iv^avii to them. 

Mr, halton Clark — I cannot add anything of interest to 
Mr. Chouov's [Miper, referring to questions of economy, but it 
will bo u uuUter, I think, of general interest to know that we 
-MO v»|K rutiuv: the electric apparatus and lights in our office 
tMuMih^ iu IMuUidelphia with gas engines. Our building is 
I .0 ivH^t hiiih trom the curb. We have to pump water to the 
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top of the building for various purposes ; we have three eleva- 
tors to run and have numerous ventilating fans and electric 
lights. We have three 90-hor8e power gas engines in the 
basement, which engines are each coupled directly and rigidly 
to a dynamo. We have a storage battery, with a booster, for 
use in charging it. All the work in the building, including 
pumping water, running the elevators and ventilating the build- 
ing, which requires considerable power, for we try to keep it 
thoroughly well ventilated, is done with electricity, and this 
electricity is generated, as I have said, by these three gas 
engines. We shut down the engines about 5 in the afternoon, 
I think, and the battery takes care of the load until the next 
morning or over Sunday. These are Westinghouse engines, 8 
cylinder type. I regret that we have not yet made a complete 
test of our power appliances and machinery, for I had hoped 
to read a paper about it at this meeting. One of my sons had 
occasion this year to write a thesis, and in order that he might 
have opportunity of preparing himself I set up a gas engine at 
home, 3 horse power, belted to a 1|^ kilowatt dynamo, 120 
volts, and he has made a very thorough test of it. I refer to 
that simply to remark on the beautiful governing of the en- 
gine. Starting with one-quarter horse power load on a brake, 
and running from that to all the engine would turn over, the 
variation in revolutions was only from 259 to 261, and there 
was no perceptible change in the lights with any of the varia- 
tions in load when the dynamo was connected. That was a 
White & Middleton engine, and I don't know that it had any 
frills on it. We bought it in the market; and it certainly 
governs very closely, and is perfectly adapted to use for elec- 
tric lights. All the power used in our oflBce building comes in 
through two 4-inch gas service pipes. We had at first certain 
troubles with the gas engines. One or two cylinders were 
broken ; but we had ample reserve ; and I believe everything 
now runs perfectly smooth. We expect to see a very consid- 
erable introduction of gas engines for generating electric 
power in oflSce buildings in the future. I want to say in this 
connection that our engine room is 15 or 20° cooler in hot 
weather in the summer than any other engine room of the 
same size in any oflBce building that we know of, which is 
quite a point. 

The President — That last fact is a very important point. 
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Of course, it is not quite so cool as when you buy your elec- 
tric light from the central station, but I don*t suppose Mr. 
Clark intimates that. 

Mr, Egncr — In my recent travels I met a gas man who met 
electric competition and made a customer for gas in this way. 
His name is Mr. Walter Thomas, and he is Superintendent of 
the Vancouver Gas Company. An electric lighting company 
that was organized there, with a very fine plant indeed, bought 
the Welsbach patents, so I am informed. If a customer of the 
Gas Company wanted a Welsbach mantle lamp he could get 
one by paying $5 for it, and they would rent it to him if he 
would pay $3 a year. So Mr. Thomas could not beat the 
electric light at all with the Welsbach mantle. They tried to, 
but the Gas Company was sued and was fined altogether $2,000 
damages, which experience ended that trial. So Mr. Thomas 
studied electricity and studied the gas engine. He imported gas 
engines and house dynamos, and hooked them up. He showed 
me the results. I went with him to machine shops and foun- 
dries where the gas engine had displaced the electric motors. 
At night time I went round with him to a number of public 
resorts where they often had as few as 30 incandescent electric 
lights up to quite a number more. He interviewed those 
{H'ople, and in the end would put a gas engine in the cellar to 
operate a little dynamo, with a small switchboard, and famished 
titom light. His ilay consumption, by the gas engines es- 
pecially, was larger than his night consumption, and his summer 
consumption was as large as his winter consumption. When I 
lisked, **Who takes care of the engine?'' the answer was very 
much like that in the j>ap<^r, ** Any body," but the people gener- 
ally who owned or ran the places spoke in high praise of the 
engine. I was told how economical it was, and how mnch it 
saveil in lighting bills. In that way Mr. Thomas hit the electric 
com(>any \-ery hard. He is a very energetic young man. He 
said every pis onirine introduccil sold another. He had four 
or five standing there. He askotl me what I thought of it. I 
said, '•Thomas, 1 think you are workint: yourself out of a job." 
lie said, **Wluit do you moau?*' and I answered, -The 
oKxnric oomjviuy will Ih^ buyii.sr ui> the iras works, and they 
may put you out," •* Well/' ho <;iiil. ••That i< what they are 
Irxin^r to do iiow." 



Thirty-first Annual Meeting. 177 

Mr, W, F. Humphreys — Was that exhaust pipe used for 
heating ? Why was that distance of exhaust pipe run ? 

Mr. Cheney — The engine was situated in the Mechanics' 
Building on the Huntington avenue side. The city oflScials are 
very particular not to have any exhaust on Huntington avenue^ 
so it had to be carried to the back of the building. That ex- 
plains the cause of its length. 

Mr, F. W, Humphreys — Have you encountered any fac- 
tories or places where they had been using the exhaust for 
heating at all ? 

Mr. Cheney — No. 

Mr, F, H\ Humphreys — For heating part of the building, or 
anything of that kind ? 

Mr, Cheney — No. 

Mr. IValum Clark — Mr. President, the exhaust from our 
gas engines is used for heating. 

The President — It is on the first and second floor, is it not ? 

Mr. Walton Clark — It produces heat for the first floor, the 
main offices. 

The President — Did you use cast iron pipe for an exhaust, 
do you remember ? 

Mr, Walton Clark — No ; we did not. I don't understand 
the clutch between the gas engine and the dynamo in the case 
reported by Mr. Cheney. 

The President — Will Mr. Cheney explain that in greater 
detail ? 

Mr. Chemy — (Indicating on the plan.) Between the en- 
gine and the dynamo is this pulley on the engine shaft, and this 
pulley right side of it on the dynamo shaft, and connected to 
the spokes of this flywheel on the dynamo shaft are 3 shoes 
that bear on the inside face of this pulley on the engine shaft 
and which slip around on the inside. They are held out by 
springs attached to the hub. The fulcrums of the levers that 
act on the shoes are on the arms of the flywheel. 

Mr, Norris — Are these shoes suppose to slip when the 
engine takes a charge ? 

Mr, Cheney — Yes, sir. 

Mr, Norris — Rather an unmechanical sort of device, it 
would seem at first sight. 
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Mr. Walton Clark — Was that a satisfactory arrangement ? 

Mr. C/teney — As I said in the paper the dynamo speed 
varied more than the engine speed. 

Mr. fValUm Clark — Then it was not a satisfactory arrange- 
ment? 

Mr. Cheney — In some ways, yea j in others, no. 

Mr. Walton Clark — When we were thinking of installing 
these gas engines one firm of engine builders proposed to put 
in a flexible shaft, not to provide for any slip, but so that any 
lump of the engine would put this shaft under greater tension. 
We did not adopt that finally. Our dynamo was connected 
rigidly. 

Mr. Cheney — I would say that this friction clutch was 
tightened, so that the slip was reduced, 1 think, to 5 or 6 
revolutions per minute. At full load there was then quite a 
perceptible variation of the voltage as the engine took gas. 

The President — I would like to read from a test that Mr. 
Cheney has not given ; that is to say, the test on a particular 
day. This is the result of 10 minute readings on each hour 
of the test, for 6 hours. The revolution of the engine per 
minute for the first hour, 285.8; next hour, 285.1 ; next hour, 
285.1 ; next hour, 284.8; next hour, 284.6; next hour, 284.9. 
The revolutions of the dynamo per minute for the first hour, 
273.0; next hour, 272.4; next hour, 272.5 ; next hour, 272.1 ; 
next hour, 271.8; next hour, 272.4. You see the slip l>e- 
tween the engine and the dynamo was practically constant, 
running at constant speed. Now, taking another day — 

Mr. Walton Clark — I was going to say that apparently the 
average per hour was constant, but the question is how is it 
from second to second, and from half-minute to half-minute ? 

The President — That will be shown to some extent by the 
voltmeter if I read the voltmeter. Mr. Cheney, at a full load 
run, what was the maximum variation in the voltmeter from 
minute to minute, during the full load run, in changing the 
load? 

Mr. Cheney — I should not say there was any variation per- 
ceptible from minute to minute. As the lamps became warm 
more and more and the circuit became warm there was a slight 
difierence, but the voltmeter was absolutely steady. 

The President — Does that answer Mr. Clark's question ? 
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As a matter of fact, I personally examined the voltmeter 
needle and could scarcely see any variation. Half a volt was 
the maximum variation that I could see, I think, in 10 minutes. 

Mr, Walton Clark — A considerable variation was reported 
when the load varied. 

The President — Exactly. That was on a test of dropping 
from full load quickly, instantaneously, down to quarter load, 
or half load, as an extraordinary test, to see if we could 
notice any change in the lamps in that drop. 

Mr. Walton Clark — The question in my mind is as to the 
eflficiency of that clutch. It does not seem to me quite right. 
I think this is one of the most important subjects that we 
could discuss, and if there are any more points that can be 
brought out, Mr. President, I hope the question won't bo 
dropped now. We have electricians here who should be able 
to give us considerable criticism of this paper. 

Capt. White — Did Mr. Clark use the storage battery in 
Philadelphia as a means of regulating the current of the box, 
or just to take care ol the load ? 

Mr. Walton Clark — The storage battery which is on what 
we call a spur connection was put in to take care of the night 
load and Sunday load. I don't mean to say that perhaps we 
would not need it anyway, for it certainly does govern to some 
extent ; but our purpose in putting it in was to enable us to 
run the engine 10 hours a day and shut down for the rest ot 
the day. 

The President — If we keep the discussion up long enough 
on this line perhaps some people would like to go out and look 
at the gas engine. We might get their interest up to wonder 
what it is. As there seems to be no desire to continue the 
discussion further, I extend to Mr. Cheney, on behalf of the 
Association, its thanks for his paper and for the care with 
which he has looked up the subject. Our members will, I am 
sure enjoy lopking over the data later on, which inspection 
will answer many of the questions asked that were possibly 
not fully replied to. We will now revert to the Question Box 
and try the query that failed of answer half an hour ago. 

Tlie Secretary — 
<^ What is the Proper Size of Mesh in Coke Screens Through 

Which the Breeze Should Pass?'* 
Presumably, when the coke is crushed and passing from the 
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crusher to the sorting of the different sizes of broken coke for 
sale. 

Mr. Coggeshall — The size of our mesh is ^ inch. 

The Secretary — Does Mr. Coggeshall divide the broken 
coke into more than one size ? 

Mr. Coggeshall — Apparently what we sell is all one size. 
It will vary some. 

The Secretary — Yes ; but you do not make several kinds of 
coke ; say, pea or nut or stove coke ? 

Mr. Coggeshall — No. 

The Secretary — The next question is : 

**In Coal Gas Manufacture, does it Pay to Work for 

Highest Yield, or Should Greatest Number of 

Candle-feet be Sought for ? *' 

The Pi esident — That should be an easy one. 

Mr. Walton Clark — Suppose you try it, Mr. President. 

The President — Mr. Clark, I am making coal gas just now. 

Capt. White — Much depends on whether or not you have 
Welsbach burners. To give the question a sort of send-off, Mr. 
President, I might say this matter is largely local in its ap- 
plication. The question before us could be settled did we 
know whether one was selling gas to a community burning its 
gas in ordinary burners, or using Welsbach or other burners 
of the incandescent type. It is well known there is more 
money for a gas company to make and sell a low candle power 
coal gas to people who will use the Welsbach type of burner 
than there is in attempting to make a high candle power of 
coal gas for sale through the ordinary burner. The answer to 
the question simply resolves itself into the questions of local- 
ity and as to what is going on therein. A man who is urging 
the sale of Welsbach burners is simply wasting his stockhold- 
ers' money in attempting to make a 20 or 25 power candle 
gas. Gas afler all in our day is resolving itself into a ques- 
tion of heat units, not illuminating power, and where a man is 
earnestly endeavoring to give the best results to his community 
with the least expense to his directors, he comes to the ques- 
tion of the amount of gas that he can put into his town 
at the lowest candle power and still give his users high 
illumination, the people getting that illumination through 
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the auxiliary work of incandescent lamps. It is impossible 
to make a law that will apply to everybody. You simply 
say it is a question of locality, just exactly as it is a 
question of locality whether a man will build a coal or a water 
^s works, or whether he will have a works combining both. 
It is largely a question of the cost of material and of labor 
and ot conditions at that point. In this case an answer to the 
question becomes purely a thought as to whether he can make 
a cheap coal gas of low illuminating power and send it out to 
a community that is using largely the Welsbach lamp or a 
burner of that type — I simply use that as a type. I don't see 
how we can offer to the questioner any other answer. 

Mr. Norris — I think that by assuming certain average con- 
ditions we can perhaps answer the question a little more 
definitely than Captain White has indicated. While sitting 
here I have been doing a little figuring, and have assumed as 
fairly representative of ordinary practice the following data : 
Oil at 4 cents per gallon ; gas coal at $3.50 per net ton, de- 
livered in sheds ; labor, $1; residual receipts, $2.50 per net 
ton of coal carbonized. I have also assumed a works making 
a 20 candle power mixed gas, using water gas as an enricher, 
and that a variation in candle power of coal gas simply means 
the use of more or less oil in the water gas sets without affect- 
ing other costs. In speaking of candle power I assume the 
use of a flat-flame burner. Under the above conditions I have 
endeavored to figure the effect on the cost of the mixed gas ot 
a high yield of low candle power coal gas, as compared with 
a lower yield of higher candle power gas, the total number of 
candle feet per pound being the same in the two cases. I 
have, therefore, taken 5 feet of 14 candle power gas, or 70 
flat candle feet per pound, and compared it with 4^ feet of 5| 
candle power gas, which also figures 70 flat candle feet per 
pound, and enriched both gases to 20 candle power by using 
more or less oil in the water gas sets. Under these conditions 
I find a difference of about 2 cents per 1,000 in the cost of the 
enriched gas, in favor of the higher yield per pound with the 
lower candle power coal gas. In other words, where the de- 
ficiency in candle power can be made up by using extra oil in 
the water gas sets, the most economical result is obtained with 
a high yield of gas per pound, even though the candle power 
of the gas be reduced in proportion. To put it another way. 
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with equal candle feet per pound of coal the higer the yield 
per pound the cheaper will be the mixed gas in the holder. 

Mr. Egner — The question that has been put is quite a 
deep one. In fact it strikes me it would be a good subject for 
a very good paper, for in the question whether it is liest to 
make the greatest number of candle feet or to get a high yield, 
a great many things enter that a practical gas man must know. 
I know of works where, for instance, they have, as near as I 
can remember, 10 or 12 men working on the retort house 
floor, with a like number cleaning the chokes in the pipes. 
There is little economy in that. I don't want to take up your 
time calling attention to these practical facts, but the question 
itself can't be answered off hand. As I said, it is a question 
with matter in it for a very good paper by some able man. 

Mr. Norris — I figure that under normal conditions, with 
hand-fired benches, and with any given number of candle feet 
per pound of coal, a difference in yield of one tenth of a cubic 
foot of gas per pound makes a oifference of about one-balf a 
cent in the cost of the gas per 1,000. 

Mr. Egner — If the same number of men will do the work, 
of course, if you have not stopped stand pipes and other diflB- 
culties to contend with which are bound to come. 
• The President — Mr. Egner, the question I think has been 
limited to 5 feet to the pound. Mr. Norris limited it to 5 feet 
to the pound in his presentation, I think. 

Mr. Sorris — No. 

The President — In your calculations you took 5 feet of gas 
to the pound as one limit, and 4^ feet as the other. 

Mr. Sorris — In my last figures I assumed the cost for labor 
and the yield of residuals per ton of coal carbonized remained 
constant, and the only variation was in tlie yield of gas per 
ton. 

Mr. Coggeshall — There is too much supposition in relation 
to communities using gas, especially in New England, with 
which we are connected. We dont find any communities to 
whom we are supplying gas that are using all Welsbach burn- 
ers. If we should send out gas of 15 candle power there 
would quickly be a howling round our cars. A few years ago 
there was a great ambition among the gas engineers to produce 
a large quantity of gas per pound of coal. Some of them, I 
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think, read papers in which they showed yields of 5.41 to 5.60. 
Being ambitious to meet the best results I ran mine up very 
high, but soon found my hydraulic main filled with pitch and 
the standpipes stopped. About 10 years ago I dropped down 
to about 5 feet to the pound, and I have since figured as near 
to that as I could and have had very little trouble from stop- 
pages since. 

The President — I think we had better couple on to this 
question another relative question, which appears later on in 
the list. It is : 

^^Is the Incandescent Gas Burner in Sufficiently 

General use to Warrant Going Back to the 

Gas of 17 Candle Power? *' 

It is intimately couuccted with the question as Capt. White 
presented it. 

CapL White — Mr. President. I may also be pardoned for 
repeating myself, but I have given it as my opinion, at the vari- 
ous meetings of the Gas Associations, that we were all making 
a very great mistake in training our public to these high illum- 
inating powers, in the face of the development of incandescent 
lighting, and I have persistently urged that after all some man 
inspired by the necessities of the business, as is always the 
case, would yet develop how we might make great volumes of 
coal gas of accepted heat values in cupolas, much as we make 
water gas today ; in other words, that one man instead of mak- 
ing a few thousand feet per day would make hundreds of 
thousand feet, and that this gas would not exceed 15 or 16 
candle power, Imt it would possess all the heat values of 
straight coal gas. Now, I believe that, with the continually 
increasing competition of the electric light, the development of 
the electrical engineer in his field, and the consequent develop- 
ment of the mechanical side of the question of electric light — 
and you will all agree with me — that when it becomes a pure 
question of mechanics, which it is today, the American me- 
chanic will develop and settle the question of how to obtain 
the greatest electrical values at the least expense. Now, as 
the slang of the day has it, **We are up against it." The 
electrical engineer is winning his spurs, also his way. The 
gas engineer must meet hiiu. I believe, as I have for some 
years, that the developments to come in the gas industry will 
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not be along the line of water gas or in some newly discover- 
ed process, but along the line of how to best apply what w« 
know in the coal gas industry, how we can get the most out ot 
a ton of coal of the greatest heat values. For, gentlemen, it 
is all developing itself right back as to how to get the most 
heat value out of the coal. And every roan in this room will 
live to see the sale to the public, not of cubic feet, but of heat 
value, in some form — in units, if you please, simply for a term. 
And, therefore, I also look for the development of the man 
who will furnish us an incandescent gas lamp, not in the pres- 
ent expensive form of the Welsbach and such type of lamps, 
but somebody who vrill give us an incandescent bulb that may 
be dropped over the ordinary burner, with some little arrange- 
ment for the introduction of air, which will be so very cheap 
that the ordinary householder can buy it at some simple price. 
Then we can send into the streets a 15 or 16 candle power 
coal gas that vrill give the people who don't wish to use the 
incandescent lamp a really good light, but those who want 
higher illuminating values will have a cheap means of secur- 
ing this greater light value from the gas. I believe, gentle- 
men, that we will all be selling gas at one price, for all pur- 
poses, through one service and measured by one meter, within 
very few years. The development of the business compels it. 
And, therefore, I come back, Mr. President, in answering the 
question which you have coupled on to the preceding one, to 
my first position, that it is, after all, a local question in the one 
case and a development of the incandescent burner in another ; 
and I firmly believe that every man here will live to see the 
development of just what I have said — the production of coal 
gas in great quantities through cupolas, one man producing as 
much coal gas practically as is now produced of water gas by 
the same means, that one meter and one service and one gen- 
eral price will answer all the purposes of the public. When 
we canvass our public for the use of gas it will be simply at 
one price ; they may use it in stores or they may use it in 
dwellings. The answer to the question simply is founded 
upon the fact that, through the incandescent lamp, the result of 
the discoveries of Dr. Auer von Welsbach, which are illuminat- 
ing the pathway for men who shall follow him, through the 
demand which the electrical engineers will force upon us, the 
gas engineer will develop a means of making a 15 or 16 
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candle coal gas at so cheap a price that it may be sold for all 
lighting and fuel purposes at a price at which your public will 
not care to use coal with its many annoying features. 

Mr. F, C. Sherman — I would like to ask you what propor- 
tion of the burners in this city today are of the incandescent 
type. 

The President — I cannot answer that question, Mr. Sher- 
man. I endeavored to find out at the Gas Appliance Ex- 
change how many they sent out a month, and could not get 
any definite information as to the city proper. From memory 
it was something over 1,000 a month, I don't remember just 
how many. Now, I would take what Capt. White has said 
from my point of view, something on my musing of last year. 
Personally I don't believe that we have reached a point when 
we can go to low candle power. In the first place, in this 
State we could not go below 16 candle power in any case — a 
few years ago we could have gone to 15 candle power; but I 
think we have to give everyone a light that he can use in a 
straight burner, and one that will be satisfactory to him. If 
you have a higher candle power gas it is apt to be a gas ot 
higher heat units, and, therefore, he will not use as much in his 
Welsbach burner, in his gas engine or in his gas stove. I per- 
sonally don't believe that the day of lower candle power is 
with us. I would qualify that in this way : It depends upon 
the quality of the gas whether the candle power is high or 
low. If it is a mixture of water gas and coal gas I would call 
a 25-candle power a very high candle power. So that it de- 
pends, somewhat. As to a straight coal gas, I would consider 
18 candles a very good, in fact a comparatively high candle 
power, not exceeding 19 ; and in a water gas, where you don't 
attempt to free the gas from carbonic acid, I think that 25- 
candle power is about the right thing. That is my personal 
opinion. I know of cases in gas engines, where the very fact 
of being water gas, not taking the carbonic acid out, is the 
reason why they kept that gas in service, because the heat units 
were higher. Of course, we cannot go so far, that the car- 
bonating material would be so great as to cause dirt on the 
valve. Returning to the question that Mr. Clark asked me to 
answer in the first place, given the practical question, the 
maximum yield of gas that will prevent practical difficulties I 
think is the yield that you ought to get from your gas. I don't 
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think you ought to melt down your arches, I don't think you 
ought to stop up your standpipes and fill your hydraulic mains 
with pitch, but I would go to a point where you would just 
avoid all those difficulties. However, someone might fill up a 
standpipe with pitch because it was too small a standpipe, so 
the practical question comes in there, that one would have to 
investigate whether he has the best standpipe for the condition 
under which he is working. 

Mr. F. C. Sherman — Not over one-third of our customers 
in New Haven use the incandescent light. The other two- 
thirds would be out, if we were only making a 15 candle gas. 

Mr. Walton Clark — Mr. Sherman, how much pressure do 
you carry on your street mains ? 

Mr. F. C. Sherman — The maximum is 3 J inches; the min- 
imum is 2 inches. 

The' President — Mr. Sherman, I think the Welsbach burner 
is the rule as far as the shops are concerned ; but in houses I 
don't think that follows. 

The President then introduced Mr. J. J. Humphreys, Jr., of 
Worcester, Mass., who read the following paper on 

Some Sketches of Gas Governors. 

Samuel Clegg's patent of December 9th, 1815, for an ♦'Im- 
proved gas apparatus," which was the first English patent for 
the wet meter (or any other), also covered a self acting govern- 
or for regulating the discharge of gas through any opening. 

The governor consisted of a short pipe, with a vertical par- 
tition, dipping into a cup of mercury. The inlet and outlet of 
the governor were on opposite sides of the partition, which had 
a hole tlirough it, more or less closed, according to the posi- 
tion of the mercury cup. The mercury cup was carried on 
one end of a beam, which was actuated by a counter-poised, 
small gasometer, operated by the governor outlet pressure. 
This governor was said to be intended to reduce the effect of 
the meter pulsations. 

In 1817 %Iame^ We^t patented a governor, ** Which may 
consist of a closed vessi'l, in which is placed a small gasometer, 
the elevation of whicJi by pressure of jras elevates a fiat circular 
plate or valx^e, and brings it more or less into contact with the 
mouth of the entrance ir^is pijHv" Presumably, this is the 
u\>vernor mentioned in Riohanrs •* Treatise on Coal gas," as 



Thtrty-pirst Annual Meeting. 187 

having been described in Accum's "Treatise," published in 
1819. 

The first street main governor seems to have been that of 
William Pontifex, the younger, which was a small gasometer, 
counterpoised by chains, a lever and a weight, operating a sluice 
or valve fitting into the main. 

In 1825 Samuel Crosley patented the governor with dia- 
phragm. The diaphragm carried a suspended plug valve. 

Hugh Ford Bacon was well ahead of his time when, in 1839, 
he patented a diaphragm governor, with spiral spring or lever 
and weight adjustment and two conical valves, which are 
balanced by the one opening inward and the other outward. 

John Parkinson claims about the same thing in his patent of 
December, 1853. 

During the 50's and early 60's there seems to have been an 
awakening to the advantages of uniform pressure, and many 
patents were issued, of which the following were the most 
notable : 

1853. — Moses Poole claims patent on governors set tandem. 

1856. — Luther Young claims application of mercury in hollow 
balance lever, to change balance of governor float. 

1856. — David Dick claims as governor valve a beveled or 
notched inlet pipe dipping into a mercury seal. 

1857. — John Sudbury and Alfred Linsel claim as governor 
valve a diaphragm actuated piston, working in cylinder, per- 
forated with several triangular holes. 

In 1858 there were even patented as governors, fibrous 
mslsses, more or less compressed according to pressure of gas, 
perforated plates, cloth, and shot or seeds for checking the gas. 
This sounds quite like the descriptions of the governors now 
peddled by fakirs. 

1858. — W. H. Bennett claims governor operated by small 
pipe from distant low pressure district, which principle was 
used, according to the 5th edition of ** Clegg," in the Servier 
governor at Paris. 

1859. — Rodier claims application of the increase of pressure 
by governor float picking up chain, each link adding to* weight 
of float. 

1861. — Henry Giraud claims pressure gauge to make electric 
connection at distant point, and operate by water pressure a 
valve at the works. 
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1865. — John Keeling patented his water loading pressure 
changer, and built a 36-inch governor on this principle for one 
of the London gas companies. The patent said nothing about 
the arrangement being automatic, claiming only that it was less 
abrupt than changing solid weights ; but at certain adjustments 
it was automatic. This was the first of the water loading 
governors. 

Richard's "Treatise/' 1877, shows a governor by the Messrs. 
Braddock, in which the effect of the gas pressing downward on 
the valve is counterbalanced by the pressure of the gas from 
the inlet pressing upward in a chamber of the bell, which has 
the same area as the valve. This principle is shown also in 
the drawing of the Cowan governor with this paper. 

Originally, the gas passing street main governors all went 
through the bell, but after an accident to one of the governors 
of a London works, various plans were devised to prevent any 
large amount of gas from being set free by an accident to the 
governor bell. 

Of the compensators the earliest and simplest was the damper 
valve in the exhauster bye-pass pipe, operating by a floating 
bell. The Smith and Sayre compensator, shown by a drawing, 
has been the one principally used in this country. 

The two types of exhauster governors shown with this paper 
are the Isbell and the Root, the latter serving as a type of the 
various governors adapting the principles of the Huntoon 
governor. 

So much can be said of the street main governors that it is 
best to say little. The small works using a holder throwing 
about 27-tenth8 on the town at all times has the best ot 
governors. Next in value comes a good street main governor, 
which is surely lietter than man, who is always fallible. A re- 
cent article in the London Journal of Gas Lighting, describing 
the new gas works at Zurich, t^poke of three governors being 
installed. On the main line were two governors set tandem, 
the first feeding to the second, or automatic governor at a 
constant pressure, no matter what holder was in use, or how 
many sections uneupped, so that the pressure at the outlet ol 
the automatic governor would be affected only by the amount 
of gas passing. The third governor was on a branch pipe, and 
would operate to supply the town only when the other pair 
failed. 
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Care of the street governors plays a large part in their suc- 
cessful use. Thorough half yearly cleanings, monthly oilings, 
weekly examination of water line, and daily insjtection as to 
sticking (from naphthaline, etc.), will make any half decent 
street governor do its duty faithfully. 

While New England has not yet reached the point of install- 
ing high pressure gas, we are all interested in it, and I have 
shown three types of natural gas governors and the Pintsch 
governor for compressed gas. I am informed that the best 
practice demands from 3 to 4 reductions in natural gas pres- 
sure from the well to the burner ; the high pressure governor re- 
ducing from the well to the line pressure, the low pressure gov- 
ernor reducing to 20 or 30 pounds at the city line, the house 
regulator reducing to 4 ounces, and if there are any Welsbach 
burners used, a governor reducing to about 1 ounce. All the 
natural gas governors looked up, except those for the illumina- 
ting line, have safety valves, blowing off into the open air in 
case of trouble, and most of the governors are to be had with 
either spring or weight and lever adjustment. All the house 
regulators had automatic valves, which closed in case of failure 
of supply, and would not again pass gas until started by hand. 

No. 1 . The Isbell Exhauster Governor. — A small float and 
weighted lever operates a balanced piston valve, supplying ex- 
hauster engine with steam. Exhauster pulsations in float re- 
duced by throttling gas supply of float. 

No. 2. Root's Improved Gas Exhauster Governor. — A re- 
fined Huntoon with a very similar steam valve placed vertically. 
The float has a bottom with only y^^-inch clearance all around the 
inlet pipe for the water to work through. This aids in re- 
ducing the exhauster pulsations in bell, which are also guarded 
against by the spring connection, and by throttling the gas 
supply to float. 

No. 3 The Helme "Rocker" Exhauster Governor. — The gas 
from outlet of the exhauster enters the closed side of tank, in- 
creasing or decreasing the space above water line, and thus 
turning the tank and operating the steam valve on exhauster 
engine. The flow of water is retarded by the diaphragm plate 
at the bottom. 

No. 4. Isbell-Porter Compensator. — A simple balanced valve 
governor on exhauster bye-pass, opening to pass part of the gas 
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back when there is too much pull on the inlet side of exhauster. 

No. 5. Parkinson's Equilibrium Governor. — The large float 
with small gas passage to it and simple balanced valve, make 
the governor very steady in its action. 

No. 6. Braddock's Balance Governor. — This governor is 
also made with automatic water loading attachment, in which 
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No. 6 



a tank on top of the governor float connects by a rubber tube 
with a tank carried by another float, the raising or lowering of 
which by the outlet pressure of the governor loads or unloads 
the governor float. The tank on the loading float maintains its 
water level by a ball-cock and an overflow. 

No. 7. The Foulis Underground Gas Governor. — In this 
governor the float is also the valve, and is operated from the 
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separate pressure vessel placed not more than one-half mile 
away. Loading the pressure vessel increases the pressure 
under the governor float, with which it is connected by an air 
pipe. The governor is steadied in its action by the plunger, 
which works on the anti door-slammer principle. The plunger 
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No. 6 

and portions of the float (not shown in drawing), across the 
valve opening, act as guides. 

No. 8 IsbellPorter Standard Street Main Governor. — The 
weight of valve and float is supported by a submerged air 
chamber, which can be loaded with water to give the minimum 
pressure, the weights being used only for increase of pressure. 
The upright edges of the balanced valve are notched to make 
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the governor sensitive. These valve edges and the arbor on 
top of governor act as guides for the valve stem. 

No. 9. The "Milwaukee" Damper Gas Governor. — This 
governor has a vertical damper, operated by gearing from the 
balance arm supporting the float. This governor is in use at 
Milwaukee and at Racine. 
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rOULl5 UNDERGROUND COVERNOR 

No. 7 

No. 10. KeelingV PrCv^sure Chansrer on Wright's (Jovemor. 
— The outer water tank can l>e niised bv hand windlaiss to dis- 
chargo into loiiding tank, or can l>o sot at such position thai 
the movement of the luilanoo arm will do the loading or un- 
loading. 

No. 1 1. Mercury Arm Governor. — The hollow arm contains 
mercury, which tlows to the inner end to iucrt^ase the pressore 
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when the float has lowered sufficiently, the action being re- 
versed when the float rises. 

No. 12. Isbeirs Roller Weight Governor. — The pressure 
was changed by the rolling in or out of the weight, according 
to the inclination of the tracks. 
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No. 8 

No. 13. The Servier Governor. — The float was acted on by 
the outlet pressure at the governor, and also through a small 
pipe by the pressure in the low pressure district. 

No. 14. The Milne Governor. — A weight suspended from a 
helix puts more or less weight on the bell as it rises or falls, 
according to the varying distances of the suspended weight 
from the center of shaft. 
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No. 15. The Hopper Automatic Governor. — As the float 
sinks with the opening of the valve, the area of float at the 
water line decreases, thus throwing a higher pressure. 

No. 16. The O'Connor-Milne Governor. — As the bell sinks, 
two siphons transfer water from the tank in which the bell 
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No. 9 

floats to a water tank carried in the center of the bell, increas- 
ing the pressure. 

No. 17. Cowan's Electrically Operated Governor. — A small 
pressure vessel in the distant low pressure district makes con- 
nection with the loading or unloading wire as the pressure 
rises or falls. The weak line current oj>erates a relay at the 
governor station, which allows a stronger current to 
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through the magnet, opening the loading or unloading valve. 
To avoid variable or excessive water pressure, the water for 
loading is taken from a tank giving about 10 feet head. The 
tank is supplied by a ball-cock. The pressure on the governor 
gas valve is balanced by the downward pressure in a compart- 
ment of the same area as the valve. 
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No. 18. Connelly Automatic Governor, 1883 (?).— This 
apparently is the first Connelly governor in process of evolution. 

No. 19. Connelly Automatic Governor. — As advertised for 
sale in 1883. 

No. 20. Connelly Automatic Governor, 1884-1899. — As 
the float descends, mercury flows from the outer vessel to the 
mercury vessel on valve stem, increasing the pressure. By 
varying the combination of compartments into which the mer- 
cury flows, and by opening or closing ports in the vertical sides 
of the valve, the governor can be adjusted as to the length of 
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stroke that will give maximum pressure, and as to length of 
stroke that will start to put the pressure on. 

No. 21. Connelly Automatic Governor, 1900. — The central 
mercury vessel in this model is made of glass, and has a de- 




MERCURT ARM GOVERNOR 

No. 11 

placement block with a screw adjustment, so that mercury can 
l>e made to rise to any heiirht, thus adjusting the length of 
stroke roquireil to put on maximum pressure. The same gov- 
ernor without mercury vesi^el is used as a simple Imlance 
governor. 

No, 22. Gathers District Dry Governor, — This governor 
reversoil the usual operation of gi^vomors. and instead of main- 



Thirty-first Annual Meeting. 



199 



taining a constant outlet pressure, it maintained a constant 
difiference in pressure between inlet and outlet. 

No. 23. Isbell-Porter District Governor. — Similar to the 
Isbell-Porter Standard Governor, but with a closed top and 
small pipe to atmosphere. 
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No. 24. Hulett and Paddon^s Siphon Governor. — The in- 
verted siphon holds mercury, on which the float rests. Changes 
in level of mercury correct the pressure. 

No. 25. Sugg Governors. — The tanks on these governors 
were so shaped that should the seal blow, the liquid would 
drop back into its place, instead of leaving the tank. 

No. 26. Sugg Tandem Dry Governor. — The dry governor 
so often seen on old bar photometers. 
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No. 27. Williams' Balanced Valve Governor. — A 
and accurate balanced valve, mill or house governor, 
handle fairly high pressure. The top is tight fitting, 
for a small *' breathing bole/' so that little gas could 
should the diaphragm dry out and break. 
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5ERVICR SCir-ADJUSTINC GOVERNOR 

No. 13 

No. 28. Pintsch Compressed Gas Governor. — The governor 
will control 1,500 pounds inlet pressure, absolutely sealing the 
inlet, with a scarcely noticeable rise in outlet pressure. The 
adjustment of the outlet pressure is by tension of the spring. 
The perforated cylinder at inlet end is to contain a strainer to 
keep pipe scale and dirt from the valve. 

No. 29. Westinghouse High Prespure Natural Gas Gov- 
ernor. — Tested in 300 pounds pressure, but will take the 
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highest known well pressure and reduce to outlet pressure of 
from 5 to 50 pounds. The diaphragm plate and spring act as 
safety valve in case of dirt or scale under controlling valve. 

No. 30. Johnson Reynolds Low Pressure Regulator. — 
This governor reduces an inlet pressure of 30 to 50 pounds, 
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down to an outlet pressure of from 2 ounces to 5 pounds. The 
drawing does not show safety valve. 

No. 31. Young's Fuel Regulator. — With automatic cut oflF 
and dead weight safety valve for natural gas. In case of acci- 
dent to diaphragm, or stoppage of supply, the diaphragm plate 
drops, closing off the supply and raising safety valve: No gas 
can pass again until the plate is raised by hand. 
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The President, — I think yon will agree with me that this 
will become the classic for information on governors; for not 
only has Mr. Humphreys spent a great deal of time personally 
in making those sketches, but he also has been thoughtful 
enough to spend a great deal of money as well in this edition 
of his paper. 
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Discussion. 

C^i^. McKny — I would like to iwpivss the srreat satisfaction 
ouo has in a jupor of llus soru pivjKiiwl wiih such care and so 
oopioMsh illuslnUod >\illi ihoso vorv oan^fully drawn diagrams. 
1 think it is sonioihiuir N^hioli >orvos> by n^tVrrii)ir to the lines 
aUuiC whioh adNanoontoui has Uvti j>iVv>ii'lo in the past, to 
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point to the lines in which development will be probable in 
the immediate present. I would also like to hear from Mr. 
Shelton concerning the regulators which he has actually used 
on those lines in which he distributes gas under high pressure. 
Mr, Shelton — Capt. McKay's question brings out a com- 
ment that I think it only fair should be made on Mr. Humphrey's 




DTONNOR-niLNE AIJTOIIATIC COVEf?N0R 
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No. 16 

paper. I very much appreciate the work put into the collec- 
tion of these illustrations of past and present forms of governors. 
Having been through more or less ol that work myself, I think 
it is very valuable and something that ought to be encouraged 
— viz : The getting on record in our Association proceedings 
of thoroughly complete ** round ups" of the various forms of our 
standard apparatus. It has only been done, I think, in two 
or three directions, and if it were done more generally and 
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more systematically the collected information would be of very 
^reat value to those who are looking up such subjects in the 
future. At the same time such information, to be of the fullest 
value, necessarily must be complete, and unless a thing is f^ven 
as complete, and vouched for as a complete round up of the 
various forms, it is very apt to be deceptive and misleading to 
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No. 17 

some one who might make use of it, thinking that all the forms 
or all the facts were there, and not finding some quite impor- 
tant forms of apparatus that for one reason or another had not 
been covered. There are a few forma of governoi's which are 
not covered in the Hat that Mr. Humphreya has presented, and, 
therefore, I simply want to make a statement of fact, so the 
record may show that, while it is a very good collection of 
typical and representative forma of such ap|)aratus, it is not 
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necessary (nor do I think it is so offered) as an absolutely 
complete record. Hence any one using it to look up in the 
future should supplement it by such other information as may 
be necessary. I say that because, in using artificial gas at such 
high pressures as 5, 10, 15 or 25 pounds, as I have been doing 




CON/NELLY AUTOMATIC GOVERNOR 

No. 18 

in the last year in several instances (and universally with entire 
satisfaction as to results), I have used some governors which 
were not shown by Mr. Humphreys nor to which any reference 
was made. He illustrates one type of such as I have used, and 
I have used that type, but in another form. He also does not, 
very naturally, show the forms of governors for controlling 
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high pressure natural gas lines, which are diflFerent from the 
house, district and small, low pressure governors shown, but 
which are going to be used in the artificial business if high 
pressure is used to any extent. I merely want to bring out 
the point that so many diJferent forms are used that one must 
be very careful not to take any statements as complete without 
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having fully looked up the records. Answering: Capt. McKay's 
questions more directly, as to the efficiency, as I understood it, 
of the governors of the forms that I have been using, I will 
say he would be entirely satisfied with some of the little cast 
iron governors working on the diaphragm principle, of the 
Pintsch type or of the Johnson-Reynolds type, to which Mr.. 
Humphreys has referred. They seem to do their work sub- 



Thirty-first Annuai. Meeting. 



207 



stantially perfect. Out of every hundred one or two may be 
defective — the diaphragm may have a little flaw in it. We 
make a practice of inspecting those before we put them up ; 
but, generally speaking, we have no more trouble than in put- 
ting out the same number ordinary gas meters. We have no 
more complaints and we have no more looking after such appa- 
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ratus to do. As far as the governors are concerned, I think 
they have been wonderfully well worked out for the particular 
work that is to be done. For instance, the Pintsch governor, 
as we know, is a marvelously perfect piece of mechanism. It 
controls practically any pressure on the high side down to any 
\iesired pressure on the low side, at one jump and under any 
conditions. With variation of temperature, the non-attention 
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and the various factoM thai go against the satisfactory working 
of such mechanisms, the Pintsch governor, I believe, is yet a 
practically perfect machine. Other governors of similar type 
are perfect for their particular work. One has to exercise, 
however, a good deal of care to pick out the right governor for 
the class of work to be done. For instance, the natural j2:as 



g-;^;g3-:g2Z S^::i:2fe^rV>r^r^^^^^ 



INLET 




CATHEL5 DISTRICT DRY GOVERNOR 



No. %% 



governoi's — that is, " low pressure" governors in the houses — 
are used to handle a good deal of volume ot flow for natural 
gas in ranges, etc., at comparatively moderate pressurCf say 10 
ounces or a pound or 2 pounds or 5 pounds, permitted in the 
city. The Pintsch governors, on ihe other hand, are designed 
to handle very minute quantities of gas at very high pressures, 
200 and 300 pounds. The governors that I have had occasion 
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to use have little different factors to contend with and different 
conditions to fit. They require to handle less gas than the 
natural gas governors, as a rule, more than the Pintsch govern- 
ors, at less pressure than the Pintsch governors work at, but 
at more pressure than the low pressure natural gas governors 
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work at, and that affects the areas of the diaphragmv«, the length 
of the levers, the areas of the passageways, etc. Hence, in 
using governors for any particular service great care has to be 
observed that the governor is adapted to the work that is to be 
done. I believe a governor can be made for any work desired. 
On the high pressure work with which I have been connected 
generally speaking we have had no trouble of any moment from 
governors of any description. 
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The President — In order to make this coraplete would you 
object sending to the Secretary some additional cuts of govern- 
ors, if you have them, so that we could make the illustrations 
part of your discussion ? 

Mr. Shellon — I should be very happy to. 
Mr, F. C. Sherman — I would like to ask Mr. Humphreys, ifi 
while looking up this question of governors, he found a de- 




MERCURY SYPHON GOVERNOR 

HULCTT AND PADDON 

No. 84 

scription of what is called Hunt's equilibrium governor. I ask 
that question from the fact that 25 years ago I copied a draw- 
ing or a cut of one as shown in the American Gas Light Journal 
and tried it at the Worcester (Mass.) Gas works, and it was 
a success. Since then I have removed the governors which I 
found in use at New Haven, Conn., and put in their place 
this Hunt's equilibrium governor. They were made in Wor- 
cester at the time I was there. One was sold to the Springfield 
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(Mass.) Gas Company and another to the Holyoke Gas Com- 
pany. As far as I know they give satisfaction. I speak of 
them because the cost is merely nominal, in fact very slight as 
compared with what you have to pay for other governors. 
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Mr. J. J. Humphreys, Jr. — As my drawing was done at night 
and as I needed some sleep, I named the paper "Some Sketches 
of Gas Governors." I made no pretence of covering the ground 
thoroughly. As an actual fact I searched out something like 
60 or 70 and only had time to draw 30. I had inklings of 
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where I could find about 30 or 40 others, so I thought I had 
better stop. The Hunt governor was left out for that reason. 
Of the natural gas governors of which Mr. Shelton speaks I 
have only drawn three, although I found very many of them — 
all of those mentioned in Mr. Shelton's paper at the Paris Ex- 
position, of course — and he probably knows many more, and 
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then a great many from the makers of the natural gas governors, 
which 1 did not put in. 

75^r Prtsiiitmf — Mr. Shelton, 1 did not know that in your 
j^|>er at the Paris Exposition the hiijh prei*sure governors were 
illustrattHl. If so, as the jMijH^r is menlioued in the Humphrey's 
paper, porhafvfi thoso outs could l>e added. 

Coi^\ McKo\f — Will Mr, Shollon stale ihe pressures on either 
side of the g\>vcniors wluoh he has in ust^ on these hieh pres- 
sure mnins — that is, the nnluotion of pressure which is effected ? 
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Mr. Shelton — Readily. The first one I believe we worked at 
a range of from 20 to 30 pounds pressure. In that case we 
wanted to convert that varying pressure on the high side into 
the low pressure mains, bringing it down to about 2 or 2| in. 
ordinary pressure. We concluded that the governing would be 
rather more delicate if we used two governors tandem. We 
simply used the mechanism that our natural gas friends 
had worked out, rather than try to evolve something 



8' JOHNSON-REYNOLDS LOW PRESSURE 
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ourselves for which there was no need. We used a natural 
gas governor warranted to cut from 50 pounds to 5 
pounds at one clip, and following that a second governor 
to cut the gas from 5 pounds to a couple of inches pressure. 
We found, as a matter of fact after connecting them up, that 
one governor was not in balance and the other one was doing 
all tbe work. We put those in at first because it was desired 
to be on the safe side and have the utmost possible delicacy of 
control, and two governors taking successive steps seemed to us 
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a little bit safer. Upon looking into the matter, however, as 
tiiue went on, and we had more chance to investigate what was 
done, we came across other governors which do the work at 
one eliix We have governors in use on another pipe line, 
lumping from 40 pounds on the high side to 40 tenths, or 20 
teuths (26 tenths, I believe they are set for), on the low side. 
They hold that pressure within one or two tenths right along 
on 24 hours' run. They are practically Pintsch governors in 
that way> you see, as far as the work done is concerned — the high 
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jhufiriuiv au one side is many pounds, ranging 5, 10, 20, 30, 40 
lu w hutoYor wo may happen to be running. When we make ad- 
vlitivn^i* to tho high pressure pipe system we run the pressure up 
loi tlio pm |HMe of testing the pipe beyond the pressure that we 
^\ii\v\ (or oviliuttry working, which is perhaps 10 or 20 poundn. 
\Vi» huvo M uumber of house governors all along the line of 2 
oi H hii^h jMHVHHUiH) pipe lines, and those little house governors, 
tltiU U^tlv liko ottHt iron pots with a diaphragm inside, costing 
%A oi It, uud i*ot in advance of the meter, convert the pressure 
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from 5, 10, 15, 20 pounds, whatever the pressure may be on 
the high side, to IT-tenths water on the low side, which is about 
what we set for in house private services. Those governors 
arc protected by a device which, if they should fail to work 
(and such a thing very rarely happens) the gas cannot get into 
the consumer's cellar or into the meter, and are further pro- 
tected, so that if both the governor and the protector should 
fail to work, no more gas can get into the premises than would 
come in under ordinary low pressure on the ordinary inch 
service. We believe we have our protection absolutely com- 
plete and not dependent on mechanism as against the safety of 
the customer. The devices cut from 20 pounds or any varying 
pressure on the high side to whatever we set them for on the 
low side, and they only vary a tenth or two, sometimes not 
that. 

Capt. McKay — I understood Mr. Shelton to say that these 
governors were set on the inlet of the consumer's meter ? 

Mr. Shelton — I mean between the stone wall of the cellar 
and the inlet of the meter ; in advance of the meter. 

Mr. Coggeshall — On page 14, Mr. Humphreys probably 
shows what is really known as the Kidder governor. It is only 
one part of it. There are two sections. What is here shown 
sets on the floor, and this sets on another holder below the 
floor, which regulates the valve in the pipe. There are two 
holders to it. Otherwise it is all right. I have used it for 20 
years, and it is perfect, automatically shutting out the gas, com- 
mencing to shut off" about 1 1 o'clock to 1.6 inches, opening as 
the demand may be the next day. 

Mr. W. A. Learned — I think Mr. Humphreys spoke rather 
disparagingly of a district governor. We have had three dis- 
trict governors of the type shown on page 26 — Isbell-fortcr 
district governor — in use for 3 or 4 years. We use in it for a 
liquid water and glycerine. It is in a manhole thoroughly 
sealed with a type of cover that the telephone people use. It 
works very nicely. There is a governor that is equally as good 
(the Connelly) without the automatic attachment, that could be 
used for a district governor. 

Mr, J, J. Humphreys, Jr. — I did not know that I spoke dis- 
paragingly of district governors. I don't see anything here 
indicating that I did, and I did not mean to. 
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On motion of Mr. W. A. Learned, a cordial vote of thanks 
was passed to Mr. Humphreys for his paper. 

Tke President — It is after the time of adjournment, i want 
to call your particular attention to the fact that two important 
papers for the morning are on our list : " How they Do Things 
on the Other Side/* by Mr. F. H. Shelton ; and on " Selling 
Gas," by Mr. C. J. B. Humplircys. Hence I trust you will 
come together promptly tomorrow at 10 o'clock. In addition 
to those mentioned we are to have a few words on '* Inclined 
Retorts." I don't know to what extent his paper will be, but 
Dr.Schniewind will be here, and I am anxious to have this 
paper of Dr. Schniewind's read at the meeting rather than out 
at the coke works. You are all invited to go to the coke 
works tomorrow afternoon. I don't know definitely the hour. 
If the worst comes to worst so far as getting through, why, he 
will have to read that paper, probably at the works, but I trust 
it will be read here, so that we can get the discussion we 
ought to have and then take your entire time in looking at the 
works. We have not yet heard from the Nominating Committee. 
You will listen to the 

Report of the Nominating Committee. 

Mr. Charles F. Prichainl, from the Nominating Committee, 
reported the following list of office bearers for the ensuing 
year: 

President — Mr. Waldo A. Learned. 

Vice Presidents — Messrs. William E. McKay and Prank S. 
Richardson. 

Secretary and Treasurer — Mr. N. W. Qifford. 

Directors — Messrs. Walter G. Africa, William McGregor, 
William H. Snow, Joseph E. Nute and B. J. Allen. 

Election of Officers. 

On motion of Capt. White, tiie Secretary was instructed to 
cast the ballot of the Association in favor of the election to 
office of the gentlemen named by the Committee on Nominations. 
The Secretary having announced the result of the ballot, and 
the President having declared the nominees duly elected, the 
President elect was escorted to the Chair by Capt. McKay, to 
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an accompaniment of cheering. When the cheering had ceased, 
President elect Learned, said : 

Gentlemen of the Association, I thank yon for the honor 
conferred upon me. I realize full well the responsibilities of 
the office to which you have promoted me. My best hope is 
that our next meeting will be as successful a8 the present one, 
and I know that it will be with your co-operation. (Applause.) 
The President, in resuming the Uhair, announced that the time 
for adjournment had arrived, and a motion to that eflFect was 
carried. 



Second Day, Feb. 20. — Morning Session. 

The President, in calling the Association to order for 
the sessions of the second day, asked the members to be 
prompt in their attendance and attention, since it was proposed 
that a visit to the Everett works of the New England Gas and 
Coke Company should fie made early in the afternoon. 

The President then introduced Mr. Q. H. Finn, General 
Manager of the New England Gas and Coke Company, who 
formally invited the Association to inspect the Everett plant at 
as early an hour during the afternoon as it was possible to ap- 
point. The President thanked Mr. Finn and -his Company for 
the invitation, and called upon Mr. C. J. R. Humphreys, of 
Lawrence, Mass., to read his paper on 

Selling Gas. 

A very prosaic title for a paper is, perhaps, your unuttered 
criticism ; and I am going to take issue with you on that point. 
On the contrary I stand ready to admit that the title sounds — 
what shall I say, very tiresome ? Bjut, be that as it may, I am 
more and more impressed with the importance of the subject I 
have selected for your consideration. I daily grow in the 
knowledge of the fact that the prosperity of a company de- 
pends largely on the proper selling of its product. I have 
had this brought home to me on many occasions when, having 
to deal with the valuing and remodelling of gas plants, it has 
become perfectly clear to me that the factor of prime im- 
portance in considering that part of the problem, called the 
future earning power of the property, has been the quantity of 
gas which the plant could be made to sell. Nor should we be 



220 N. EJ. Association of Gas Engineers. 

surprised at this t^hought, for it is in a line with other commer- 
cial ventures, where we note that the utmost importance is 
given to the selling department. You will have to pause but 
a moment and bring to your mind the recollections ot the vast 
sums of money spent by many firms in advertising and in 
keeping commercial travelers on the road, to feel that well 
known facts within your memory verify my assertion that in 
general mercantile life today selling the product is the con- 
trolling feature of business life. I, therefore, feel, while the 
subject I have chosen is prosaic and dull, its importance must 
stand as my justification in presenting for your consideration 
some few thoughts on this theme. 

Let us look for a moment at some of the methods to be pur- 
sued in gaining new business, and in this connection it will, I 
think, bo generally conceded that the objective point which it 
is necessary to keep immediately in view is to attract the 
attention of those from whom we wish to secure business ; and 
undoubtedly there are many ways to work out this scheme. 

I sometimes hear a manager make the remark that he never 
secured any business from advertising, but was successful when 
he )*osorted to canvassing, or that advertising has paid well and 
canvassing has l>een a failure, or that some other plan he has 
employed has produced excellent results. For my own part, I 
have never been able to differentiate between the various plans 
I have adopted to secure the attention of the desired customer, 
and I think wo are prone to waste thought on this aspect 
of the case, and we should l>e ready to feel that all the schemes 
wo are likely to pursue will, in a greater or lesser degree, con- 
verge to the one point — that is, the increase of our business. 
I romeml>er well, when the Lungren lamp first came upon the 
market, I put a canvasser to work on the business streets, and 
in short order had several hundred of these burners lighting 
the stores of the city ; and when the Welsbach became a com- 
mercial suivess I seemed to secure good value from advertising 
the new liglit by having a large burner painted on one of our 
w;\gons : it wa.< handsomely done — showy and attractive, 
it inmuHliately caught the attention of the people. 

I lH*lieve firmly that well niirh all advertising plans have 
iheir \*ahu\ and that the oanxivsser enters into and is a large 
l^^rt of our pn^blouu Other factors are the well displayed 
•*ad/* in the daily j\;m^rs: the [Kimphlet> which touches upon 
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some one topic in connection with the gas selling theme ; the 
neat handbill ; the large posters placed conspicuously around 
the city ; these are but other means to work in and help the 
canvasser, and in turn the canvasser helps the various other 
plans we may adopt. Suppose, seeing a store lighted by some 
other means than gas, we should send a canvasser to talk with 
the proprietor. He may perhaps find the latter grumpy or 
busy — some printed matter left in his hand may do some good. 
Say there is a store near by lighted by gas, but poorly, owing 
to old and defective burners ; let us go to the latter and secure 
his consent to place a couple of Welsbachs in his window, and 
later call the attention of the desired customer to this window, 
and perhaps we may land our man. If not, perchance another 
circular we may have in hand, treating of the Welsbach in 
a different vein, may catch him ; but if he is still obdurate, we 
might offer to put in a couple of burners, even if we have to do 
a little free piping, and the chances are we have secured a cus- 
tomer. We should not use too much time or waste too many 
pencils in figuring whether the profit we will make out of this 
customer will pay for the time and energy expended in secur- 
ing him. I am sure if we take so narrow a view of the 
problem we will miss our game, because we cannot guage the 
benefit that customer will be to us. His neighbors, in competi- 
tion with him, must do likewise, and we do not know how far 
reaching may be the influence of this one customer. We have 
secured a customer; that is sufficient. Let our judgment as to 
the wisdom ot the policy rest on the results of several years' 
work. 

Again, there is a householder whose name is not on our gas 
ledger. How will Ave treat the problem ? Send a canvasser 
to call there in the day time and see the lady of the house ? 
Well and good, let us try it ; but if the canvasser meets with a 
rather snappy reception we have only run up against what we 
should have expected. But you say the canvasser is thick- 
skinned, he does not mind, and will keep at it. For the good 
of the business we must desist. Approach the problem in some 
other way. We were perfectly well aware that the lady would 
not care to discuss the matter until it had first been considered 
in family council. Get the subject up there for discussion. 

We are using our space in the daily papers to set forth 
some of the advantages of gas for lighting. Today we have 
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some closely set type matter in the centre of this space; 
tomorrow we have a cut of a Welsbach or an attractive read- 
ing stand, and we send our proposed customer marked copies 
of the paper. We should have a small booklet in hand treat- 
ing of one phase of the subject very concisely — not over 400 
words in length — it need not be expensive, but it has a catchy 
cover. Send them one ; but they do not call to apply for gas. 
Very well, write them that a representative of the company 
will call on them (naming the time). We may be^ met with the 
remark that they have not used gas, and that they are afraid of 
it. Ask them to call at the office, and then in the show room 
— of course, all companies should have one — we can show 
them the different burners and stands and make them see what 
an excellent reading light a Welsbach makes. We have three 
different shades, of many shapes and colors, and will doubtless 
have something that will attract them. If, however, they will 
not call at the office we might take a pretty table-stand-and- 
light up there in the evening, and even though we cannot show 
the Jamp in action, it will be a help. Leave them a booklet on 
gas heating stoves, and later another one on the gas range. If 
all such work fails, we can probably gain our point by offering 
to put in a gas range on 30 days' trial at our own expense, 
and then, while this is being done, put up a bracket light in the 
kitchen — the gas pipes will grow. 

I think it well to bear in mind that we wish to secure cus- 
tomers for lighting. It is well to offer this gentle reminder 
in these days when we are putting so much energy into the ex- 
tension of the use of gas for purposes other than lighting. 

At times we hear the remark made that the Welsbach burner 
has reduced the gas sales for lighting purposes ; for my own 
part I do not think this should be so. We have here at our 
command in the Welsbach a powerful aid to use in our efforts 
to secure new business. The low cost at which lighting can 
be done by means of this burner, the brilliancy of the light, 
the readiness with which the burner lends itself to effective 
schemes for lighting, are but some of the reasons why I am 
urgent in the claim that the Welsbach is a means which, if 
rightly employed, will lead to the increasing of our lighting 
business. It goes without saying that we should have in our 
own office examples of this means of lighting, both effective 
and striking. 
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Let us now consider some of the secondary uses of gas, for 
these are well worthy of our careful study and persistant en- 
couragement, and we have rather more scope to our scheme in 
calling the attention of the people to the uses to which our 
product can here be put. In advertising we have the oppor- 
tunity to display considerable originality in designing our 
"ads.," and in a general way, it may bo said such remarks 
should be administered in small doses, both in the daily papers 
and such circulars as may be sent out. We should have some 
printed matter always in hand. The small booklet, dealing 
with, say, one aspect of the gas range question, and containing 
a few receipts from some well known expert, is a good means 
of directing attention to this particular branch of the industry. 

Then, again, the gas bill can be usefully employed as a re- 
minder. I have before now arranged with grocers to give 
them brown paper bags with a gas stove "ad." printed thereon, 
and the indications were that these directed attention to the 
usefulness of gas in the kitchen ; and I am of the opinion that 
it is most advantageous to use many of these means in advance 
af the canvasser in order to excite curiosity and interest prior 
to the personal call. I think, too, that lady canvassers can be 
used to good advantage, because the lady householder, un- 
acquainted with the gas stove, is so ready to raise objection to 
the effect that it will not do certain kinds of Avork, and these 
contentions are well met when the caller can speak from per- 
sonal knowledge and experience and discuss the subject on 
lines which clearly show a personal acquaintance with the de- 
tails involved. A proposition from the canvasser, to the effect 
that the gas company will set a stove free for 30 days* trial, 
will generally meet the objections of the most obdurate, if the 
householder takes sufficient interest to discuss the subject at 
all. When, however, all these means fail to interest a party, 
the end can sometimes be attained when noting the person 
calls to pay her bill — ^if she already be a light customer; and 
we should then be prepared to show her the results of the gas 
range, in the shape of well baked bread or a nicely browned 
cake. In fact, it is a good paying investment to have some 
articles, cooked by a gas stove, on exhibition during the days 
when the office is most crowded. I have followed this plan, 
with, I think, excellent results. 

The cooking lecture also stands as an effective means at our 
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hands ; not only the lecture in a large hall to which the pablic 
is generally admitted, but the informal talks in perhaps the 
company's office building, on certain days of the week, when 
special invitations are sent out to a limited number. Some 
gas companies have tried the neighborhood plan, setting up a 
gas range in a customer's house and then inviting the neigh- 
bors to see it operated. Others have gone so far as to set up 
a stove on the sidewalk, and in that way excite the curiosity 
and win the attention of the people. I have heard of these 
schemes being worked with good results, but I cannot speak 
from experience as to either plan. 

Many companies approach the problem from an altogether 
different standpoint. They say it is better for a gas company 
not to appear openly in the matter, that the stove dealers 
should be used as allies, and a bonus should be given them for 
every stove they place. In support of this theory we are met 
by the contention that the public feel suspicious of gas com- 
panies, etc., etc. Personally, I have little patience with the 
latter thought, and my experience is not favorable to this plan 
for catching the attention of the people. There the gas stove 
is likely to be shown with a background of other stoves, and 
it does not stand out prominently, whereas, in the show win- 
dows of the gas oflBce the display of gas ranges is more than 
conspicuous. 

It, however, is not my purpose here to allude to all the 
methods to be used in bringing to the attention of the people 
the product we have for sale and that they need. All I am at- 
tempting to do is to say in a round-about way that if we have 
anything to sell we must put much thought into the problem of 
bringing our goods to the attention of those whose trade we 
seek, and that all kinds of plans must be adopted. The sub- 
ject must constantly be on one's mind, and we must keep ever- 
lastingly at it. 

We now come to the discussion of the question how we can 
help and aid a party in his desire to use our product ; and 
here we are brought face to face with the question whether we 
shall make the party pay full price for all the appliances by 
which the gas can be conducted to the burning point, or 
whether we shall make it easy for him by lightening the cost 
of installation. Shall we charge for services, or run them 
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free ? Shall we charge for meter connections, or retain undia- 
puted ownership of the same ? For my own part, basing my 
judgment on my own experience, I favor free services and free 
meter connections. I am in favor of making it thus the easier 
for a party to obtain the goods we have to sell. I have often- 
times been met by the statement that a customer is perfectly 
willing to pay for the service, and if such chai>2:e be not made it 
is so much money thrown away. This I can hardly follow. I 
am, however, willing to admit that such charges would not re- 
tard the growth as much in some cities known for their wealth 
as in other places where people must perforce count costs care- 
fully ; still I cannot help but feel, having in mind my own ex- 
perience, that free services and free meters would add to the 
number of consumers in any place. In England, as we all 
know, the sales of gas have been enormously increased by the 
practice adopted in many places of piping houses and putting 
up fixtures, and charging, in one form or another, a rental on 
the cost of the installation. This is a valuable means of get- 
ting a certain line of trade, and has been tried, I think, to a 
limited extent in this country. 

In the manner of aiding our customers in adopting the gas 
range we meet with very divergent views among the members 
of our profession. Some managers hold that it is not good 
policy to help the would-be customer at all, but leave the busi^ 
ness to be cared for by the stove dealers. Others will sell the 
stoves at a profit over the cost as set up. Again in other 
cities we find the practice of selling the stove at its cost to the 
company and setting it up free, while some figure to take a loss 
of $5, others more, on each stove sold. Here, again, it will 
be found that the same rule cannot hold in all cities and 
towns ; the size of the place, the character of the population, 
the amount of wealth therein, must all be considered as factors 
in the proposition. But I think those companies which have 
taken the most trouble in handling the business, have put the 
most thought into it and have pursued the most liberal policy, 
are those which have met. with the greatest measure of success. 
Surely it is less troublous to stand by and allow this business 
to be handled by the outside tmde, but there are in my opinion 
many reasons why this is not generally good policy ; and one 
reason, by no means unimportant, is that the gas manager can 
lead a customer aright in choosing a stove much better than 
the average tradesman. Remember, a gas stove in active 
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operation is there for good or ill — ^you will bear of it again in 
many other places, either by good report or bad, and one of 
the important considerations to be kept constantly in mind is 
to see to it that every gas range sold is a standing advertise- 
ment of the business. As to how much money shall be lost 
on a gas stove, I can only say each manager must consider for 
himself; but my experience leads me to say that, in all the 
places where I have come into close touch with the business, it 
has appeared that the cheaper the stove is sold the more are 
placed in position. Some managers prefer to fix a price for 
the stove and include in that 5,000 feet of gas, so that a cus- 
tomer buying and paying for a range can use 5,000 feet of gas 
in that stove without further cost. Another plan, followed 
with success is to connect up a range and say to the customer 
when he has burned 20,000 feet of gas through the stove the 
range is his. Personally I have not tried either of these plans, 
so cannot speak from knowledge, but it would seem that one 
out CO these schemes is, that they involve separate meters for 
the stoves. Prom my correspondence with other managers, I 
am inclined to think that the most general way of handling 
the gas range is to sell the stove at about $1 below cost and 
set it up free. I favor selling ranges below cost, and go 
farther and allow a customer to take the stove on the install- 
ment plan, if he so desires. I also think we have added to the 
popularity of the scheme of cooking by gas in having a lady, 
who is an excellent cook, follow up every range sold and in- 
struct the purchaser how to use it, and to demonstrate the cor- 
rectness of our claim that all cooking can be done on the 
gas range better than on any other kind of a cooking stove. 

I have found that circulars put into the hands of architects 
and persons about to build, giving some points on house pip- 
ing, showing how a pipe should be run from the meter to the 
kitchen for the gas stove, as the house is being built, bore good 
fruit And a suggestion that, in new houses, arrangements 
should be made to heat the kitchen from the general heating 
system has given us all-year customers for the gas range. 

What I have said about the conduct of the gas range busi- 
ness applies in part to gas for heating purposes. A booklet 
on this subject is always in order. The space in the daily 
papers can be used at the proper season advantageously. The 
gas bills also can be made to carry a message on this subject, 
and some companies do not hesitate to use the canvasser for 
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the heating stove as well as for the gas range ; but the fact 
that the heating stove is so much smaller in cost makes it 
easier for the company to sell it without taking a loss. I, 
however, have not as yet seen anything in the more general 
subject of gas heating — that is, from a central point like the 
furnace — which leads me to look at this problem very hope- 
fully. 

There are many uses to which gas can be put in a mechani- 
cal way, notably in the matter of power, but these are very 
largely governed by local conditions, and everyone should 
make a study of the industries in his own place to determine 
what can be done in this direction. The gas engine business 
can I think best be handled by personal work — ^visiting each 
place where power is or could be used, and showing the pro- 
prietor how the gas engine could be adopted to his advan- 
tage. Gas is used largely in laundries, in can factories, and 
for general soldering purposes ; and, when employed on a 
large scale, air under pressure is used to make the work more 
rapid. For japanning, brazing and many other purposes gas 
can well be used, and this must be made a subject of study in 
each locality. Prepayment meters stand as a valuable a^unct 
in helping customers to the use of gas ; the fact that people 
can pay for a quarter's worth of gas as they need it puts the 
various gas appliances within reach of a large portion of the 
community which hitherto have not had the benefit of gas. 
And now that this style of meter has passed beyond the ex- 
perimental stage, I feel sure that it has a great future for it- 
self, and will act as an aid in the extension of the use of gas 
to a degree which we now fail to realize. 

Working on the lines indicated, I have increased the ho\ise 
and store business 300 per cent, in 10 years in a city which 
has not had a very rapid growth, which is to my mind an 
ample justification for the policy I have pursued in selling 
gas ; and I am confident I could not have attained these figures 
had I not resorted to several of the plans I have noted in 
this paper, and many others, for promoting the sale of our 
product. 

If the objection is raised that, where gas is used for so 
many purposes, and where a company is supposed to keep in 
such close touch with all the innumerable uses to which gas 
can be put, the entire services of one man would be required 
for this department, I answer, <<Yes ; and a good man.'' In all 
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but the smallest of companies it pays, in my judgment, to or- 
ganize a selling department, and the man in charge thereof 
should compare favorably with the other heads of depart- 
ments. Again, I ask you to direct your thoughts to other in- 
dustries, and do we not there find that the selling department 
is a very large and important part of every concern's organi- 
zation ? In moderate sized establi-^hments do we not find as 
well equipped and as well paid men in charge of the sales as 
in the manufacture of the goods ? And in large corporations 
do we not find the selling department intrusted to a very large 
firm, whos^long experience and thorough knowledge of the 
ways of the public pre-eminently fit them for selling the pro- 
duct? Are the conditions surrounding the gas business radical- 
ly difierent ? Somewhat at variance with the conditions in 
general trade I will admit, but not hO dissimilar as to destroy 
the comparison. And so 1 contend that the selling depart- 
ment of a gas company should be organized on the same in- 
telligent lines as prevail in the manufacturing department, and 
should be under the immediate charge of as well trained an 
executive as the other divisions of the company's work. I 
am sure the largest gas companies could well afford to have 
the best of talent at the head of the sales department. 

Another thought I would offer would be, that wherewe make 
our mistake — but I think I must qualify the word mistake 
later — is in not reconciling ourselves to a very considerable 
loss in the selling department for a few years. In several 
cities in the West and Middle States many gas companies 
have allowed thousands of dollars to be spent in 1 or 2 years 
in this direction, where we in this section would not spend as 
many hundreds of dollars. But the conditions are different, 
and as I stated a moment ago, I must qualify the word '^mis- 
take," because in many instances where we try to keep our 
losses down in this direction it is not because we do not ap- 
preciate the wisdom of being more liberal in this regard, but 
because we have the footing of the balance sheet at the end of 
the year in mind, and we must regulate our losses to what we 
can afford out of revenue, whereas in many other localities 
the companies take greater liberty in charging up the money 
spent in obtaining new business. 

This brings me , to another point. The money spent in 
securing new business, in all the various means of advertising, 
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in running free services and setting meters without charge, and 
in selling gas stoves below cost, while not, when considered on 
conservative lines, a proper charge against capital account, yet 
is not strictly a charge against the revenue for the current 
year. And if it is taken care of in the latter way the expend- 
itures are kept down to such narrow limits as to make the 
growth comparatively slow, and, therefore, I feel the better 
plan would be to spend in 1 year the amount which would ordin- 
arily be expended in 5 or 10 years and to make of it a special 
account, which would be charged oflF in a given number of 
years. Particularly would I advocate this policy where a 
company has in the past not devoted much attention to the 
selling of gas, and I would urge such a concern to crowd into 
1 year the work which a more conservative policy would 
spread over 5 years, and in that way gain the full increment of 
new business as promptly as possible. 

In conclusion I would urge these thoughts. The selling ot 
our product demands from us our best consideration, and the 
immediate oversight of this part of our business should be 
under an able man who, in even a moderate sized company, 
would devote all his time to this matter, and that he should 
keep in such close touch with the business and the peculiarities 
of his own territory that he would be ever finding new uses to 
which gas could be put. 

I would urge the utmost liberality in adopting different plans 
for bringing to the attention of the people the product we have 
to oflfer, and not be too ready to think that any kind of intelli- 
gent advertising does not pay, but to have confidence that the 
diflferent plans work in, one with the other. 

I would urge a like liberality in dealing with the customer 
in helping him to obtain the appliances he may need for the 
use ot the gas, and that we take proper means to instruct the 
customer that he may get the best results from the appliances. 

Finally, I would raise the question whether it would not be 
wise for this Association, through a proper bureau appointed 
for that purpose, to take steps to ascertain from the members 
the diflferent purposes for which gas is used in each member's 
territory ; such information, grouped, and placed in the hands 
of each member, would, I think, be a further aid to the object 
which I am sure we all have at heart — the increase of our gas 
sales. 
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Discussion. 

The President — Gentlemen, I think I am not very far afield 
in saying that this is the most important paper presented to us 
thus far in this meeting. I want to indorse the su^estion 
made at the close of the paper in regard to the appointment of 
a committee of this Association to look into the methods used 
by the various members of this Association and also as to what 
purposes gas is used for. We believe in Boston in selling 
stoves at less than cost, except when it comes to selling on the 
instalment plan, in which case we try to get at a just cost. We 
are trying the experiment of giving a reduced price beyond the 
advertised discount for 1 stove, to persons who use 5 stoves, 
10 stoves and 25 stoves, respectively, so that quite a low price 
is given on the stoves in large numbers. We believe in adver- 
tising, provided the advertising is done at the right time. You 
may readily waste a great deal of money by advertising a device 
when the people are not looking or hunting for that particular 
device. We advertise on our meter team. We advertise with 
posters. We advertise by sending out leaflets, which have so 
far been printed in our own printing department We have 
made an arrangement that every permit granted for a new 
building is to be reported, and the solicitors call on the archi- 
tect and the builder and the owner who do the work on that 
building. We have here a past master in this question of sell- 
ing gas and gas appliances. He is familiarly known by a great 
many of you as the " Man from Trenton." Excuse me, Mr, 
Moses, for calling on you so familiarly, but I thought you would 
not refuse. 

Mr. Moses — In our part of New Jersey we sell gas stoves 
the year round ; in fact we have no particular season for gas 
stoves there. In Trenton, a city of sixty-odd thousand inhabi- 
tants, we are selling 18 to 20 stoves a day at present. This is 
our season. We challenge all comers on gas as a fuel for 
cooking — everybody, anything. We claim we can cook cheaper 
with gas than with any other known fuel. We advertise that 
it is so ; and it is so. We advertise the year round, and we 
sell stoves the year round. The gas stovemen come there with 
overcoats on to sell me stoves, and they sell a few. I try all 
means of advertising, and it is pretty hard to tell which is the 
best, but we keep before the people all the time. The biggest 
advertisement we put out was in the latter part of August, 1900, 
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when the season was over for most gas stovemen, but we sold 
more stoves after August than we did before. We sold in 
Trenton 2,500 or 2,600 stoves last year. We have orders for 
600 or 800 more to be set this season. We are taking orders 
now for stoves to be set next May, so that they will get them 
in early. Last year we were 3, 4 or 5 weeks behind in August 
setting stoves ; this year we are setting them early, so that they 
can have them. We advertise in the daily papers, in street 
cars, and by any means we can get hold of, more especially 
with the neighbors. It will be easier to sell 2,000 stoves this 
year than it was to sell the 2,600 last year, although there are 
fewer people in need of them. I do not know that I can add 
anything more, except to say, " Sell stoves." 

A Member — What do you sell them at ? 

Mr. Moses — At very near cost. A stove that costs us $10.25 
we sell for even $10 — ^it is so hard to make the change, and 
we have to sell them so fast. 

Mr. Allyn — Has Mr. Moses ever tried selling on the instal- 
ment plan. 

Mr. Moses — We sell them on most any plan. Last year we 
sold them on the instalment plan and collected the instalment 
when we collected the gas bills. We had very little loss. It is 
surprising. We sell stoves to anybody, and then look them up 
afterwards. I put stoves into houses, the floors of which were 
not carpeted ; the poorer the people the better the stoves went. 
Even now you would be surprised. Our biggest output is in 
the morning. People say they don't use the gas stove in the 
winter ; but they do in the morning, you know. Their coal 
stove being a little slow in action they get their breakfast 
on the gas range, because they have to hurry to work. The 
women folks who work at decorating in the potteries get break- 
fast on the gas stove and away they go. They cook on the 
stoves because it is quicker. The women folks get home just 
in time to make a meal in 3 minutes and don't have to waste 
time in starting the fire. Our output shows it in the morning, 
which is the heaviest output in the week days, but on Sunday 
when the people are at home, they keep the fires going through 
the daytime to warm the house, and in the morning they use 
the gas stove. Some gentlemen here tell me that many cooks 
prefer to use the gas stove because the coal stove is slow. Get 
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the gas range in and they will use it ; put it alongside the coal 
stove, and the comparison will do the rest. 

Mr, Allyn — I see it pays to touch the gentleman up occa- 
sionally. 

Mr, Moses — Excuse me, I did not answer your quesfion, did 
I ? I was speaking about selling stoves. 

Mr. AUyn~Not exactly. 

Mr. Moses — This year we are going to sell stoves on the 
instalment plan. We are selling them for $10 cash, and from 
$11 to $12 on the instalment plan — $H down and $1 a month 
thereafter. We make a diflFerence in the price so that they will 
pay cash for them. But we will have no difficulty in selling 
stoves at $10, for cheap selling rates for gas means cheap fuel. 

Mr. Allyn — My reason for asking the question was this. 
We have had no experience whatever in selling on the instal- 
ment plan. We have sold directly for cash, and I must say my 
preference would be for that plan. It would seem to me that, 
selling on the instalment plan, a fi^ood many stoves would come 
back in a condition which would render it hard to dispose of 
them at almost any price. That may not be so, but it would 
seem to me that a great many people might pay one or two 
instalments and then stop. Then, I suppose, the stove comes 
back to the gas ccompany. I know when we introduced the 
Lungren lamps we sold them on the instalment j^lan, or rather 
leased them, and after a lamp had been out 5 or 6 months and 
came back to us no one wanted that lamp installed, but insisted 
on having new lamps. It may not be so with the gas stove. 

Mr. Moses — That is pretty near so, but we take what we 
call stoves that come back. People make one or two payments 
and move out of town. It is about the only way we get the stoves 
back. If they are going to live there they have got to use the 
gas stove, that is all. But if you get one or two payments on 
it, when it comes back you can sell it. We clean it, remove 
the grease stains, tell them it has been used a little while, and 
sell it for $7 or $8. Some people would take them at that 
price. You pat what you call a second hand stove on the 
floor with the rest. They are clean and nice, to all appearance 
just as good as the others — which they are — and if they can 
save a couple of dollars a great many people will take them. 
Then occasionally we give a stove away to a church or lodge. 
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All the churches in our town have stoves. They have an eat- 
ing room, or something like that — it is getting so that many 
people now go to church when they think they will get some- 
thing to eat ; oyster suppers and the like. We put stoves in 
all the fire houses for the firemen to use. The people come in 
from round the neighborhood and see them in the fire engine 
houses. The firemen often use them to cook their coffee on, 
and the neighbors come in and see them. We give them $1 
apiece for every stove they sell, and we get out quite a few in 
that way. 

The President — I think Mr. AUyn would find out if he kept 
a stove shop that, with 1 or a payments on a stove, the chances 
are, by making a slight discount ou that stove afier it was re- 
paired and cleaned up, he would get out at least whole ; and even 
if he did not get out whole that in the long run it would pay. 

Mr, Prichnrd — In line with the suggestion in the paper I 
move that the President appoint a committee to look this matter 
up in the manner outlined by Mr. Humphreys so we may have 
the benefit of the knowledge contributed by the members. 

Mr. Leach — I second that motion with a great deal ot 
pleasure. I think it is a very important matter and should 
receive the attention suggested by Mr. Humphreys. 

The motion having been put and adopted, the President ap- 
pointed Mepars. C. J. R. Humphreys (Chairman), Wm. Mc- 
Gregor and C. F. Prichard as such Committee. The discus- 
sion was then resumed. 

Mr. Fowler — Mr. President, you spoke of the Boston Com- 
pany sending out stoves. Would it be a proper thing to inquire 
how the charge of losses is made ; whether that is put into 
capital or into the year expenses ? 

The President — Well, I cannot answer that, as I have not 
charge of the financial end of the Company, but I should answer 
from general knowledge that any losses would be charged to 
expense. Remember, we formerly put out stoves free of charge. 
We have a great many of those out, and of course they are 
charged to capital. But if we should sell a stove, any loss made 
on the stove setting would certainly have to be chained to 
expense. 

Mr. Fowler — And to expense fo^ the year during which the 
loss was incurred ; that is, it is not capitalized from year to 
year, it is not carried on from year to year? 
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The President — We have only been selling the stoves for 6 
or 8 months, but I presume that would be a mere question of 
the financial condition of the Company. It might be charged, 
as suggested by Mr. Humphreys, to expense account and then 
charged oflF as the Company could aflFord it. In other words, 
I think it is well to make a special push for business at one 
time, so as to advertise it thoroughly, rather than fritter away 
your strength by extending it over a series of years. I agree 
with Mr. Humphreys in that respect. 

On motion of Mr. Allyn, seconded by Col. Richardson, a 
hearty vote of thanks was tendered to Mr. Humphreys for his 
paper. 

The Association then listened to the following 

Report of Committee on President's Address. 

The Committee to whom was referred the Address of the 
President desire to report as follows : 

That they commend the address to the members, and suggest 
that each one read it carefully in the quiet of his own home. 
Statements are made and ideas advanced that are worthy ot 
thoughtful consideration and investigation. The high pressure 
burners, and the use of gas engines for producing electricity in 
isolated plants, are, among other subjects treated in the address, 
so important that we believe each member can afford to give to 
them time and thought. One subject, however — and that is the 
printing in pamphlet or book form of the proceedings of our 
Association from its organization to the present time — we desire 
to commend to the special attention of the Association ; and in 
view of the importance of the subject we recommend that the 
publication of the " Proceedings" of the meetings previous to 
this one be left with the Directors with power to act. 

We also recommend that the Secretary be authorized to print 
the ^^Proceedings" of this meeting and distribute same among 
the members at the earliest possible day. In this way the 
work will be commenced, and we hope will result in the 
publication of the " Proceedings" of the previous meetings. 
Respectfully submitted, 

Charles H. Nettleton, ^ 

Horace A. Allyn, > Committee. 

Frederick H. Shelton, } 
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Mr. Netdetan — Mr. President, iu addition to this I would like 
to say that this matter of printing the proceedings has come up 
time and again in the past history of the Association, and every 
time it has been put off for want of means. It would seem as 
if the Association had now become so large, and so much in- 
terest is felt in it and its meetings, and the papers are so good 
and the proceedings of so much value, that we ought to have 
them in condensed form, the same as we would in a pamphlet 
or a book, instead of being obliged to look through the various 
issues of the American Gas Light Journal. It was with this 
in mind that the committee, after careful consideration, have 
made the recommendations that they have. 

Mr. W. A. Wood moved that the report of the committee be 
accepted and that the recommendations contained therein be 
adopted. The motion was seconded by Mr. Walton Clark. 

Mr. Shdton — I want to emphasize the position taken by Mr. 
Nettleton on this point. It seems to me that this Association 
is old enough, dignified enough, and of enough weight in the 
gas world to have its proceedings and literature put on record 
to as great an extent as the other Associations in this country. 
Some of the best papers that have ever been presented in the 
United States have been given on the floor of this Association, 
and constantly I have found (in trying to look up back papers 
of the New England Association), a heap of trouble from in- 
ability to get hold of a convenient book of reference. It seems 
to me that if the work were spread over a time (it would be 
a very considerable expense to print the records of 30 years 
all at once) that is, undertaken on a systematic plan, by which 
one or two back years per year were printed and issued con- 
currently with the current year's volume, the expense would be 
entirely within the ability of the Association to hc).ndle. I 
believe the work would be sufiBciently appreciated by the mem- 
bership at large to make the members perhaps volunteer to pay 
a special subscription for that particular purpose. If the 
Directors should first ascertain the probable cost, the probable 
time which this extra subscription would have to carry, and 
make the matter somewhat definite, a circular recommendation 
might be made, which would be left within their power to act 
and would avoid any change of the by-laws as to the question 
of annual dues or anything of that sort. At the same time that 
suggestion is another plan by which it might be covered. I 
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think that the dues per year in this Association are the lowest 
ot any Association in the country, and it seems to me entirely 
feasible to add a dollar or two a year without being a particu- 
lar tax on 90 per cent, of the membership, and it would give 
the Association funds in that direction by which it could 
broaden the scope of its work and its records. 

Mr. F. C. Sherman — As I understand it, we have money 
enough in the bank to publish these proceedings, and I don't 
know of any better use to which it can be devoted. 

Mr. Wood — I understood that the recommendation of the 
committee left the matter to our Directors with power. It 
seems to me they are fully competent to treat the question from 
the financial and all other sides. I call for the question. 

Mr. Allyn — As a member of the committee, I may say we 
deemed it rather important that perhaps the Association should 
debate the question a little whether or not the time has not 
arrived to increase our dues. The dues at present ($3) are 
lower, I think, than those of any other Association, and I think 
there is hardly a member who would be unwilling to have the 
dues increased to $4 or $5, which would give us a sufiScient in- 
come to meet these little additional expenses which seem to 
crop out occanionally. I would certainly, before the question 
is put to the Association, like to hear a more full expression on 
the part of the members whether they would consider it advis- 
able at this time to increase the dues. 

The President — If you will pardon me for expressing myself 
on this subject, I think the report of the " Proceedings" should 
be limited strictly to the " Proceedings," the index, papers and 
discussions of the *' Proceedings." I had yesterday copies of 
the " Proceedings" for 1881 and 1882, but there was no index. 
I think an index ought to be added. But I think it ought to 
be limited to that and that only. Now, I agree with really the 
originator of this, Mr. Wood, that the matter of publishing the 
»* Proceedings" in the past should be left to the judgment of the 
Directors. I also do not think that subscriptions for this 
should be called for by the members. I would like to hear 
some further discussion, gentlemen. 

Mr. Prichard — Mr. President, I want to agree with you on 
that matter. It does not seem to me necessary to increase the 
annual dues. We have, if I remember rightly, a permanent 
fund of some $600 or thereabouts, which originally wa<» $1,000, 
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and which we succeeded in whittling away by the means of a 
few lectures. I don't know of any better purpose to which 
that fund can be applied than the distribution of copies of the 
past proceedings of this Association among the new members 
who have not had access to them. I also notice that, in con- 
trast to some 8 or 9 years ago, when the Association was some- 
thing like $100 in debt at the beginning of each session, we 
have now on hand, I think, something like $400 in cash, which 
goes to show that we are going ahead all the time. Now, if 
we are $400 ahead there and $600 ahead in our permanent 
fund it does not seem to me it is at all necessary to increase 
the dues. Personally a great many of us probably would not 
object to a slight increase in the dues, yet I think there are, un- 
doubtedly a class of members here who might feel it perhaps a 
little burden ; at any rate, they might much rather have the 
dues kept as they are than increased a couple of dollars. We 
all know how hard it is to get the smaller gas companies into 
the Association, and I feel about that as I do about gas stoves, 
that I would much rather give them the gas stove, or the annual 
dues, than not to have them here. We don't want to thi^w 
any obt^tacle in the way. Let us sell our gas stoves at cost, if 
we cannot sell them at that let us give them away. 

Mr, Seal — Does this vote contemplate the printing in book 
form of the records back to the commencement, 30 years ago ? 

The President — No, sir. The report, as I understand it, is 
to print this year's "Proceedings," and that the matter of 
printing previous years' " Proceedings" shall be referred to the 
Directors with power to act. 

Mr, Seal — I have the records of the first meeting that waft 
held, the 2d day of February, 1871. I held the position ot 
Secretary for several years. The record was not kept as it is 
now. We did not have a short hand reporter, but I kept the 
record as well as I could myself. In 1870, after the American 
Oas Light Journal began to be circulated, I had the proceedings 
as they were printed in the Journal put together, and I lined the 
columns. There is other matter here, but I drew lines at the 
columns where any record was made of the proceedings of our 
Association. That went on for some years. Then Mr. A. B. 
Slater, of Providence, was kind enough to take shorthand re- 
ports of the proceedings of the meetings, and they were more 
fully recorded. After awhile, we, as you know, employed a 
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shorthand reporter to take down everything that was done and 
everything that was said. I have been appointed by you, Mr. 
President, one of a committee to write some resolutions re- 
lating to Mr. Hill; and I have got to look over this very care- 
fully to find out about him. In this first record that I put in 
this column, taken from the printed reports of the meeting, I 
find Mr. HilFs name is mentioned quite a number of times, 
but I have got to look at this record very carefully to ascer- 
tain what his connection was and how long with the Associa- 
tion. I am not in favor of increasing the dues unless it is 
absolutely necessary. 

The President — It is understood of course by everyone 
that the President in his recommendation suggested that the 
files of the American Oas Light Journal be used as the copy 
to print proceedings, because in that way we were enabled to 
take advantage of the work they had already done. Are you 
ready for the question ? 

The President then put the motion of Mr. Wood, which 
was adopted. 

On motion, a telegram, expressive of the sympathy of the 
Association to Mr. A. C. Humphreys, over the great sorrow 
that had befallen him in the tragic death of his sons, was 
ordered forwarded. 

Mr. Frederick H. Shelton, of Philadelphia, Pa., read the fol- 
lowing paper on 

How They do Things on the Other Side. 

Last summer I had the extreme good fortune to be able (o 
spend a month in Europe. I went for relaxation, with the In- 
ternational Oas Congress and the Paris Exposition as objective 
points. I am so saturated with gas, however, that I soon 
found myself poking in an informal way around gas works in 
foreign countries, to see "How they do things on the other 
side." 

Without pretending to here give you other than a running 
description of what I saw, I am yet hopeful that such account 
may be of interest to you, and possibly helpful by reason of 
comment or suggestion. For ease of understanding I shall re- 
fer to all quantities, figures, etc., in the United States equiva- 
lents. Unnecessary and general statistics I shall omit, and I 
trust any seemingly irrelevant remarks or observations, not of 
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a particularly deep natare, may be regarded as nothing more 
than jocular pleasantries, to lighten a paper of considerably 
greater length than first expected. 

I visited 7 countries, travelled 3,000 miles outside of the 
ocean voyages, and saw, successively, as below, 15 gas works, 
1 1 of which were large, 4 of which were small, half city and 
half private works, and all of which were in the main, I be- 
lieve, typical and representative. My notes are chiefly relating 
to plants, the physical features being obvious to the visitor. 
Matters of policy, eflRciencies, and questions outside the works, 
I often could go but little into, my language abilities being 
limited to English, and intercourse in French, German, Danish 
and Dutch, being confined to the reciprocal exchange of cards, 
cigars, and other evidences of mutual dbtinguished considera- 
tion. In addition to the trip itself, I had the further good 
fortune to go in the company of Mr. McDonald and Mr. Rams- 
dell. I need not identify them by initials. There is only one 
McDonald and but one Ramsdell. 

The United States gas man upon reaching England usually 
makes a bee-line for Beckton, the frontispiece plate in '^King's 
Treatise,'' and all tradition putting it in mind as the biggest 
plant in the world, and the first thing to see. So, armed with 
letters of introduction to Mr. George Livesey, the engineer, 
and to Mr. Thomas Goulden, both of whom we unfortunately 
missed, we went there first. To fully appreciate the plant, 
some figures are necessary. London has about 5,000,000 
people, and 1 1 gas companies, of which the three chief are : 
The Gas Light and Coke Company, The South Metropolitan 
and the Commercial. The others are smaller concerns around 
the edges. The three named, together, put out about 37,350,- 
000,000 cubic feet per year, have about 600,000 customers, 
and 80,000 lamp posts. How are those for figures ? They 
make 16^ candle power gas and sell at 64, 72 and 80 cents 
per 1,000. The largest is the Gas Light and Coke Company, 
doing 23,465,000,000 feet, or about ^ of all the business in 
Great Britain per year, and having 360,000 customers. It has 
10 plants, of which the Beckton station is the largest. This 
comprises about 1,000 acres, of which 600 or 700 are oc- 
cupied, 9 miles below London, on the Thames. The gas made 
is pumped into the city by ordinary exhausters, through 2 
lines of 48 inch main, at from 16 inches to 48 inches pressure. 
The output in winter of the three named companies is over 
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200,000,000 per day aod of Beckton 50,000,000. This is 
made in 14 retort houses having 8,404 retorts, about half of 
which are charged by Foulis's and West's stoking machinery. 
The plant is operated by from 3,500 to 5,500 men, according 
to the season. It has 9 holders giving 19,000,000 storage. 
There are 35,000,000 storage outlying. The stock of coal 
carried is some 200,000 tons, and of oil about 2,000,000 gal- 
lons, for 12 water gas sets that are there. The coal hoisting 
machinery can discharge 2,000 tons per hour from the steamers 
at the docks. Upon approaching the plant, the President of 
the American Gas Light Association and I turned into, ap- 
parently, an office, only to find it a workman's beer hall. Get- 
ting started afresh — ^not refreshed — and entering the gates, 
the first impression is the avenue of 9 holders of all types of 
the past 30 years. Some with cast iron columns, some with 
rounded or "whaleback" curbs, all with the sheets without 
breaking joints (as is the English practice), and one noble 
structure of 8| millions capacity of entirely modern type, 174 
feet high and 247 feet across, in brick tank. The very largest 
holder in the world, of the South Metropolitan Company, of 
six 30 foot lifts, 300 feet in diameter, and holding 12,158,600 
feet, I only saw in the distance, over the roof tops. Around 
the Beckton premises everywhere are railroad tracks. The 
Company has a private system in its grounds for handling all 
materials, comprising 60 to 70 miles of rail, 32 locomotives, 
several hundred cars, and numerous full-fledged block signal 
towers. The gas machinery throughout the works is so con- 
ventional as to call for no special comment. The work is 
done by multiplying units. The exhausters and meters are 
surprisingly small. The latter are some of them built in the 
square, out-door box form of case, suggesting a mausoleum 
more than anything else. The purifiers are about 40 feet 
square, in groups of 8, the houses being of very heavy and 
expensive construction ; the boxes on a middle floor, and the 
oxide being either raised to an upper, or dropped through in- 
to a train of cars on the ground floor, as desired. Among 
the miscellaneous points noted were four private sewer systems 
(very necessary with the army of employees), which are worked 
on the system of converting the waste matter into opposing 
sets of microbes, which destroy one another, which as Samuel 
Weller would say, "Is a very convenient way o' doing." 
Strikes of the workmen — not the microbes — occur at times. 
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and rather than get in darkness, the London authorities hasten 
soldiers down to eflfect order. Barracks for 3,000 men adjoin 
the works. The boiler plants seemed peculiarly insignificant 
and cheap. The general appearance of the works' order and 
condition was only tolerable. The retorts were in sets of 9's. 
A self-sealing lid of the Holman pattern, without catch, caught 
our attention as very excellent. The yield of coal gas and 
general operation did not seem to differ materially from what 
we get here. Mr. Cossey, one of the engineers, conducted us 
around, and to him we are under obligation for figures and for 
the utmost courtesy. Upon leaving, a row of good, old- 
fashioned New England sunflowers was noticed in a corner of 
the works — another Anglo-American tie. 

Nairn. — It was a large drop from Beckton to our next 
point, a little gas works in Nairn, away up in the North of 
Scotland. But our path was there and the contrast amusing. 
Nairn is a delightful little residential summer resort, quiet, 
sleepy town, up among the heather hills on the Firth of Forth, 
with the rugged hills of Cromarty in the distance. Its charac- 
teristics seemed to be ozone, scenery and an absence of any- 
thing ever happening. Yet in this little place of 5,000, where 
the stone houses are, many of them but one story, and with 
roofs thatched a foot thick, the gas company has 8 or 9 miles 
of main, 934 customers (of which 220 are slot meters), 300 
"cookers" (as they call ranges in England), and puts out nearly 
10 million feet yearly. The plant is picturesque and only 80 
years old. It has but one 9,000 foot and one 18,000 foot 
holder, both in the cast iron tanks so common in England, two 
9 by 9 purifiers, 4 inch and 6 inch connections around the 
works, no exhauster and no boiler, I think. Using Scotch 
shale, a 26 candle gas is made and sold at $1.40 for light and 
$1 for fuel. The chief detail noted was the use of an aston- 
ishingly small size of pipe for meter connections ; in some 
cases a lead or composition pipe scarcely more than a | inch 
bore. This pipe was also frequently noted in Edinboro' and 
other places, tacked on walls, yards of it, in the weather, feed- 
ing outdoor bracket street lamps. Why it doesn*t freeze up or 
stop up, or why so small a pipe should be allowable on any 
meter is beyond me. The genial manager, Mr. Keillor, had 
one device, rather clever — an enormous meter index, made 
with dials a foot in diameter — which he uses for elucidation 
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purposes with customers, or before an awe-inspired school 
class of bonnie Scotch lads. In Nairn the practice is to col- 
lect bills but three times a year, or every 3, 6 and 3 months. 
It is a little place, but Mr. Keillor deserves a better plant to 
work with, for it is certainly doing its share in the 156,665,- 
229,000 feet output of the British Isles. 

IvERNESs. — It is not very far from Nairn to Iverness, and 
while awaiting the boat to go through the beautiful Scotch 
Lakes, we visited the City Gas Works for an active business 
centre of 25,000 people. The station impressed us as a very 
typical average plant, the apparatus throughout seeming to 
have stepped directly from the pages of the t^xt books and 
advertisements. The 9 benches are semi-regenerative S's. 
The hydraulic was wrought iron, well above the bench. The 
retort house roof was peculiar in having cast iron rafters, but 
most attractive by reason of large glass skylights, letting in 
lots of light in front of the benches, avoiding chilling draughts 
and broken glass from wall windows. The annular air con- 
densers were out in the yard, very common practice in the 
English climate. The Beale exhauster was almost identical 
with our McKenzie. The purifiers were identical with ours, 
except that the setting is diflFerent. They were simply im- 
bedded in the earth with a pavilion roof over them. Such 
construction cost is far less than our customary building ex- 
pense, and the arrangement — if somewhat wind-sheltered — 
seems simple and attractive. The holders 140,000 and 375,- 
000 feet had the usual cast iron tank, in this case imbedded in 
the ground. Mr. Thomson, the engineer of the plant, reported 
75,000,000 sales a year, 3,400 customers, 400 slot meters, 240 
''cookers," 26 candle power gas, and price 95 cents per 1,000. 
A fine chimney ^tack, 101 feet high, gave draught to the 
benches and was the pride of the works. They are, as they 
say over there, very "keen" on stacks, instead of individual 
chimneys for each bench, as we usually build here. The result 
is that in approaching an English city one quickly learns to 
locate the gas works by the tall chimney rather than by the 
usual gasholders, the chief feature in our landscapes. 

Paris. — The fourth works visited was the Clichy station, 
the larger of the two plants that I believe supply Paris. The 
works is a plain, old, large coal gas plant, pure and simple, 
on first thought surprisioj^ old and plain, when the size of 
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the city it supplies (2| million) is remembered. It seems, 
however, that the whole plant is liable to revert to the city in 
a few years ; if this is so, it is not surprising that no money 
is expended in new or modern equipment. Yet, as in every 
works, there are several points of interest. The gas exhaust- 
ers are of the reciprocating piston type, instead of the rotary 
form universally used with us. And whatever may be said 
against the Paris plant, the exhauster room must be excepted. 
Never have I seen an engine room in absolute quietness and 
smoothness of action, surpassing the Paris room, in spite of 6 
engines and exhausters, and numerous connecting, moving 
parts. But the purifiers I 128 boxes, 8 by 12 each, in rows 
and battalions, taking 4 houses of 32 each, was someone's 
idea, once upon a time, of how to arrange things. They look 
like the unreraoved product ol a brick making machine 1 The 
gas holders are of interest, the columns being neither round, 
cast, nor built up lattice-pattern, but of plate girder form, un- 
common with us. The connections, too, instead of being un- 
derground, as with us, were of the flexible, articulated, light 
wrought iron, external style, connecting the crown of the 
holder with a stand pipe near by, which is a very common 
form in France. The retort houses contained benches of 8's 
back to back, but not through, with Siemen*8 furnaces and 
wrought mains. The characteristic of the retort house is the 
peculiar eflfect of the workmen wearing their shirts with the 
tails out, the French blouse seeming very undressed. No 
stoking machinery is used. The tools when not in use are 
hung in front of and in line with the retorts on overhead racks 
and hooks, not left in the way on the floor. The arrange- 
ment is simple and excellent. They are very proud of an 
elaborate conveyor and machinery outfit at the Paris works for 
handling, measuring, weighing, storing, bagging, etc., coke. An 
illustrated paper describing it was read at the Gas Congress. 
It seems to me, though, overdone. I know that while 2 or 3 
men were waiting for a lifting machine to slowly raise bags of 
coke shoulder high, so that they could get underneath them 
easily, a "gas house tarrier" in the States would in the mean- 
while have had his bag half way to where it was wanted, and 
the men around the apparatus seemed twice as many as in our 
works. This may have been due to political reasons. The 
Paris Gas Company goes in somewhat for appliances in the 
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city show offices, but its price of $1.70 would, seemingly, hin- 
der fuel business. The arrangements for showing the Conven- 
tion through the plant were exceptionally good, a guide being 
provided for every 20 visitors, and a brief printed description 
of the plant and its figures being handed to all. 

Zurich. — What a contrast, however, is the plant at Zurich. 
After leaving the city, where its sights, the Exposition and the 
Oas Congress, successfully conspired against any reasonable 
degree of sleep, we went to the chief city in Switzerland, be- 
cause everyone said it had the finest existing gas plant in the 
world ; that we surely must see. More than glad were we that 
we did. The plant is a city works. Zurich lately decided lor 
a new plant. Two years ago this was finished. Gossip says 
the city paid two prices for it. Perhaps it did, but it surely 
got ^'a plant that is a plant.'' It is not lavish in marble or 
show, but it is in a space, provision for all features, for growth, 
and in engineering efficiency. Representing the highest type 
of German school of gas engineering, it has set a new stand- 
ard for such works. To describe it adequately here is impos- 
sible. To all those interested I would say, get a 28 page 
book, with 2 plates and 43 illustrations describing it, just 
published in English, by the English Journal of Gas Lighting, 
price 60 cents plus postage. I can only here briefly say that 
in the Zurich works coal is not handled by hand at all. Drop- 
ped from the cars, it is first crushed to uniform size, then 
elevated, stored, fed to retort house bins, charged into and 
converted to coke in inclined retorts, withdrawn and conveyed 
to the wagons, or storage bins, all by either machinery or 
gravity. The retorts number 288, in 4 stacks of 8 benches of 
9's each, in a house 500 feet long. The gas, steam, drain, 
water and pressure pipes pass from house to house in under- 
ground conduits. The purifier house, in use two years, looks 
as clean as when but two weeks from the contractor. The 
workmen have a house with toilet rooms, lockers, recreation 
rooms, and even a hospital room, with operating table in case 
of accident An electric building houses a plant sufficient for a 
small town, though used only to light the gas premises. Floors 
are tiled. Scales on the holder tanks are not painted, but of 
enamel on steel, weatherproof. An enormous central, iron 
open-shed houses all yard stufi*. Not a thing is permitted to 
lie around indoors or out. Characteristic of Switzerland is a 
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4-faced clock in a stone tower, that chimes the quarter hours. 
Tlie laboratory, pump house, blacksmith shop, ammonia plant, 
hot water holder tank heaters, and other parts, all evidence 
completeness of design. Everything for a purpose and every- 
thing figured to exact size and balance is most evident, and a 
tour through the plant is a liberal education in gas engineer- 
ing. The city of Zurich has a population of over 100,000. 
The gas plant's connections are of 18 inches and 24 inches 
size, and its rated daily capacity about 2,000,000 feet, which 
can be doubled in the future. Don*t fail to see it if you get 
within range of it. 

Dresden. — With a sigh that no works in America had any- 
thing to approach the gas works at Zurich, we proceded to 
Dresden, Germany, having determined to visit representative 
works using inclined retorts. We reached that interesting 
city, after a night on a train wherein they extinguished the 
Pintsch lanterns by a device that resembles a flannel high hat. 
The works is municipal. One is first impressed by two large, 
ornate holder houses of brick, much like the old style of such 
in large American cities. We were told that an old German 
law at one time compelled housing holders, it being thought 
that they were safer that way, confining the eflfects of a possi- 
ble explosion. The authorities were poor gas engineers on 
that point ! On the outside of the holder houses we noticed 
dials with pointers, some 6 feet in diameter, showing the 
quantity of gas stored, without having to go inside the build- 
ing, and in fact visible from all over the premises. The works 
built first with horizontal retorts 4 years ago put in a stack oi 
inclines, and was just adding its second retorts. This well 
shows the long life of inclined retorts. The operating figures 
of such I will give later. The 10 purifiers, in a double row ot 
5, with valve connections, were rather unusual in the sym- 
metrical row ot 30 valves down the center aisle. The oxide 
arrangements were typical of what seems to be the German 
plan, versus English and American practice. We elevate our 
purifiers and dump the oxide below. The Germans put the 
boxes on the ground level and remove the oxide sideways. In- 
stead of shovelling it into chutes they are more apt to shovel 
it into a hanging tip-bucket, that runs on a trolley on an over- 
head continuous and sectional track, like a butcher's meat rail. 
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The buckets are pushed with no appreciable effort, to an ad- 
joining room, the oxide dumped and the buckets refilled and 
returned around the rail loop to whatever box is being handled. 
We saw this in Zurich and in several other places. In Dresden 
a large restaurant was a feature of the plant, where meals are 
served for a few cents to employees. It seemed strange in a 
works of such size to note the use of Korting steam jet ex- 
hausters instead of the usual piston or rotary form. 

Berlin. — Upon reaching Berlin we found the capital of the 
German Empire supplied in part by a city works, and in part 
by the English Imperial Continental Company, private in- 
terests operating a number of large works in Vienna, Brussels, 
Antwerp, etc. We decided to make the works of the latter 
our visiting point, because of the probable ability to chat in 
English. Chief Engineer Drory, a veteran gas man, and one of 
the earliest successful users of inclined retorts, made us most 
welcome, ably supplemented by two of his assistants. The plant 
is rather old and outgrown (they are now building a new 42- 
inch works), but in its long continued and matter of fact use ol 
inclined retorts is most interesting and convincing. We ob- 
served there many evidences of the skilled practical manage- 
ment of a private works, and numerous " wrinkles" in detail. 
For instance, on all bye-passes the stem of the inlet valve is 
painted black (the metaphor of foulness upon entering appara- 
tus) ; of the outlet is painted white (significant of purity) ; and 
the middle valve, red (significant of danger, or the valve only 
to be handled under unusual circumstances). We noted also 
examples of ornamental station meter heads, that our friends 
across the water are rather given to, scallops and sunbursts 
and flowers being cast in the pattern in a way that McDonald 
never does in Albany. In Dresden the meters had Imperial 
lions and the Royal arms on the fronts. Large street main 
float governors of the water type were in evidence in this as in 
other works. Nowhere did we see a compact mercury form to 
compare with the Connelly as used here. 

Copenhagen — Tempted by the allurements of a trip by the 
Vulcan Ship Yards, at Stettin, where the great German trans- 
atlantic liners are built, by a oozy ooai^twise steamer on the 
Baltic, we cut short our slay in Berlin to tuck in a day at 
Co[>enhairen. This city of 400,000 is supplied by two works ; 
the old sivtion by the city, the newer [Kirt by the Danish Gas 
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. Company, also a parent company, running some 10 works in 
Denmark and 2 in Germany. Mr. F. D. Marshall, of excep- 
tional ability, enterprise and personal attractiveness, and the 
general manager, put us under more than ordinary obligations 
in courtesies extended. His works, built in 7 months, in 1895 
(the most practical and' efficient that we visited, as regards 
capital outlay — and symmetrical and sightly), are essentially of 
the English type in apparatus and design, excepting c^ to the 
abandonment of horizontal retorts. None of such for him. 
His second installation of ** slopers" had been completed for 
about a year, and substantially inclosed in a high, white painted, 
roomy and airy building. His inclined retort setting for prac- 
ticability is the best of all we saw, and as clean as our best water 
gas houses. His design is even better than Zurich in one point, 
to my mind. At the latter place the overhead coal charging 
bins, above the inclined retorts, are continuous and very ex- 
pensive. They cut ofiF much light and ventilation. Mr. Mar- 
shall makes his bin, say, but a third the length of his stack of 
benches and avoids a roof conveyor, saving in expense and 
gaining in cleanliness and ventilation. It is no trouble to keep 
it full by vertical conveyor, and the pendant charging buckets 
underneath, afler being filled, are readily pushed hanging from 
an overhead rail to the particular retort, but a few feet away, 
that it is desired to charge. The coal storage bins are of 
trough and inverted pyramid form, constructed on the highly 
commended Monier system of wire and rods imbedded in cement 
walls. In the Copenhagen works we saw an antinaphtaline 
device, that I at least have never observed in the United States. 
It is a " sight-feed" so regulated as to put a certain number of 
drops per hour of methylated spirits into the gas flowing out of 
the works, the idea being that during the periods of the year 
when naphthaline troubles are likely, impregnating the gas at 
the start from the works will make them least likely to materi- 
alize. The apparatus is very simple, the liquid being vaporized 
by steam coil and is almost automatic in action. We also 
noticed similar arrangements for feeding benzol to the gas to 
increase candle power, a common plan of procedure on the 
Continent, where the coals seem to give rather lower candle 
powers than we are accustomed to. The wooden shoes or 
sabots of the workmen, and many rabbits around the yard, kept 
by the workmen, were local characteristics. The most impres- 
sive feature at Copenhagen, however, was the statement that 75 
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per cent, of the coropuij a oatpvt is sold for piuposes olber 
than light. There is a fbel icas mark for joa ! Their price is 
86 cents for light, 74 centa for fuel or the opcioD of 80 centft 
flat hj single meter. Station meters with tl^e flanges imt^rmal 
were a bit of odd con?ftroction noted. 

Altoxa. — Betoming during the nisrht, getting on the 
irrong boat, which would have landed n? Heaven knows where, 
and from which we franticallj soattled ashore jo^ as the 
hawsers were being cast off", we arrived early next momin«r in 
Germany again, at the works of the Altona company, supply- 
ing a portion practically of Hamburg. Here we had a gootl 
illustration of red tape and discipline. Although driving up in 
state, with our liest manners, most engaging smiles, and pockets 
full of credentials, the engineers at the works dared not let ns 
in without the sanction of the director general. After a vast 
amount of parleying and telephoning and driving back and 
forth to the city office, we finally found that gentleman, who 
proved courteous to a degree and personally showed ns 
through the plant Unfortunately, by tliat time our train ar- 
rangements gave us but 20 minutes, and the rate at which we 
went through the works will probably remain a record and a 
local tradition for many a day. However, we saw the plant, 
and a particularly large and commodious works it is. Its 
feature is the extensive use of hydraulic power. For instance, 
the box covers, about 24 feet by 27 feet, are mounted each in 
the center on a vertical hydraulic piston shaft. To raise the 
cover a lever is pulled and the lid is pushed up 8 or 10 feet, 
remaining in the air like a huge umbrella, while the box is be- 
ing cleaned. This hydraulic power of 750 pounds to the 
inch is also used to operate an elevator that raises and lowers 
railroad cars bodily between the works* entrance high level 
and the general lower yard level, in which the tracks symmet- 
rically radiate from a central turn-table. A Gadd & Mason, 
spiral guided columnless holder was noted. The inclined re- 
torts there had been in use some four years. 

Cassel. — The next day found us in Cassel, a German city of 
100,000 population, but of no interest to the tourist excepting 
for a king's palace near by. That we should prefer to go to 
the gas works undermined the hotel porter's idea of the fitness 
of things, most sadly. Reaching the works (also a city plant), 
by the most up-to-date American trolley line that we saw, and 
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which contrasted curiously with the narrow, picturesque Ger- 
man streets, we found a warm welcome by Herr Mertz, the 
director, a typical coal gas works, and inclined retorts. In 
this works we noticed an electric plant, run by gas engines, for 
lighting the works ; and a briquette machine, occupying such a 
small space, and being so simple in its operation of turning out 
fuel bricks from tar and breeze compressed, that we wondered 
why we do not do more of that sort of thing on this side. We 
also noticed an excellent purifier house, the feature of which 
was the center-seal in an isolated, sealed oflF annex, on one side 
of the building. The feature that has most remained in mind, 
however, was a marvelous locomotive without firebox, with a 
boiler of 3 cubic meters or about 108 feet capacity (so well in- 
sulated that it was practically cold to the hand), that gets a 
charge of high pressure steam in the morning, at say 80 or 100 
pounds, and then works on that charge all day, shifting cars or 
standing around as the case may be, without recharging. We 
expressed surprise at this and asked Herr Mertz about it 
again in about 4 different ways, as to the fact, but he seemingly 
understood the question and stuck to it that that's what the 
fireless locomotive does. 

Rotterdam. — From Cassel we journeyed to Rotterdam, via 
Cologne, without incident, excepting the most remarkable fact 
of the best hotel in the latter city, chasing a porter after us to 
the train, to collect 12 cents, the price of 2 boiled eggs, that 
had been left off the bill. I imagine Young's or the Touraine 
doing that I The Rotterdam works, a private plant, are essen- 
tially " early English," very conventional, and of far less interest 
to us than the city itself. The benches are horizontals, old and 
inefficient. Inclined retorts are about to go in, to replace them. 
The 18 purifiers (about 24 feet square each) were reminiscent 
almost of Paris, and the wheelbarrow arrangement for oxide as 
crude as could be ; yet burlap curtains tacked on the boards 
that are laid over the cups — while filling — to keep the paint 
clean on the sides, was a clever thought. The most elaborate 
feature, and one that caught McDonald's eye, was the preten- 
tious meter room. The two 12-foot Parkinson meters had 
most ornate case fronts, and were mounted on heavy bases ol 
beautifully polished red Scotch granite, which bases were sur- 
rounded by mosaic flooring and tile wainscoting. This meter 
room, and the enormous Dutch wind-mills near by — operating 



250 N. E. Association op Gas Enoineers. 

by a power unassailable by gas engines — linger well in our 
memories, together with the courtesy of Mr. Sisson, assistant 
director, and his bright young Dutch assistant. 

The Hague. — In Holland's capital, we visited the city gas 
works and found the chief point of interest to be the fact that, 
after using horizontal retorts and the best stoking machinery, 
and comparing such working with a stack of "slopers" along- 
side and under identical conditions, the management has elected 
for the inclines hereafter. The general plant is rather cut up, 
built piecemeal and entirely conventional. In the meter room 
we noticed one of the station meters frequently seen on the 
Continent, wherein the usual index of a string of dials is re- 
placed by mechanism similar to the counting machines that we 
often see on pumping plants, to tally the strokes. That is, a 
straight row of figures in a box, that change one by one, and 
of which no figures show but the exact ones for the current 
meter reading. A large plan of the works under glass, show- 
ing all pipe, connections, valves, etc., in the exhauster room for 
the guidance of the workmen, was a very practical feature. 

Amsterdam. — In this city, where the plumbers' signs read 
** Steam, water, gas and beer piping done here," we visited the 
large and architecturally, unusually fine plant, lately sold by the 
Imperial Continental Association to the city, built 17 years ago. 
It also is conventionally English, has no stoking machinery, no 
conveyors, and in but few ways is comparable with the modern 
plants, either English or Oerman. A point striking us amiss 
was that, though surrounded by canals, the works yet provided 
no way to get coal by water. In common with all such plants 
it has a considerable ammonia department. In addition I saw 
for the first time the commercial saving and working up of 
cyanide. After the gas has been condensed, washed and 
scrubbed, and before it enters the purifiers, it passes through, 
practically, a second rotary scrubber of the well known standard 
washer type, which, instead of being operated with water, as it 
would be, to absorb ammonia, is operated with such a liquid as 
will chemically absorb the cyanide base. The resulting liquor 
is later treated and distilled, and the cyanide product precipi- 
tated and collected in crystals on long strings. It looks ex- 
actly like yellow "rock candy." It is shipped, broken, in bar- 
rels, to London, for the South African gold mining market, and 
brings about 15 cents per pound. The process seemed fairly 
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simple and easy for a works of size maintainiDg a chemist. 
Amsterdam is about to contract for what was stated would be 
the largest holder on the Continent — some 5,000,000 capacity, 
in steel tank, and this tank is to be built hollow, and to be 
used as a store room ; something that has been done in a few 
instances abroad. That is, the bottom of the steel tank, instead 
of being flat is to be dome shaped, rising almost to the water 
level, yet giving around the sides the full water legs and depth. 
Lit by electricity inside and with a depressed entrance, the 
claim is that such storage room so secured costs no more than 
a building would built elsewhere, and much ground space is 
saved. In all the Holland plants visited, where the streets are 
below sea level in the old see bed protected by dykes, the 
street mains are laid on piles, one to a length under each bell, 
to prevent indefinite settling. 

OsTEND. — Tiring of seeing mostly large works, I made a 
detour, resolving to visit Ostend (a watering place on the En- 
glish channal), Belgium, of some 30,000 to 40,000. I must 
confess that I did not see much. The plant is old, of poor de- 
sign, illy kept up, and has no features other than 4 benches of 
1 Ts in each arch, the largest number I have personally seen. 
Making from 250,000 to 500,000 cubic feet per day, they yet 
felt it would pay to have — and they had — a conveyor system 
for removing coke. A very odd bit was 2 steel holder tanks 
in which the top rows each of plates were of cast iron. The 
proverbial politeness of the French (and Belgium is, essentially, 
French), was illustrated by a stray complaint postal card that I 
chanced to pick up, in which Monsieur, a consumer, requested 
the director to send to him on Tuesday morning a workman to 
remedy an escape of gas. He closed with his " distinguished 
salutation.'^ How many of our customers are as polite when 
complaining about a gas leak ? 

Salibbury. — The last, and the 15th, works visited was back 
in our first love, England, in that beautiful old English town of 
cathedrals, and second-hand and antique shops, where they trap 
the unwary American dollar, and of Mr. N. H. Humphreys, 
who writes the English letters to the American Gas Light 
Journal, and in whose courtesies I am a debtor. Salisbury is 
a place of 1 8,000. The gas works, barring minor details, is 
practically what we find in our own country for coal gas plants 
of similar size, excepting expected difibrences in details and 
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construction, and a device not seen before, by which if a work- 
man should, inadvertently, in changing valves, shut off the town, 
live gas from the inlet to the holders is automatically switched 
into the mains. The feature that impressed me the most though 
at Salisbury is the amount of business they do. With 18 or 
19 miles of mains, they have 500 city lamps, 2,000 meters, 650 
cookers, and sell 100,000,000 feet per year, or 50,000 feet per 
meter. Mind you, the town is under 20,000, The candle 
power is 16. The price 84 cents. Slot meters, about 150. 
The output at large in England runs 2 and 3 times ours. 

Salisbury is an excellent instance of it. I attribute it to 
these several reasons. The gas companies are protected from 
competition by Parliamentary Act. They quit unnecessary op- 
position companies 25 years ago over there. We are still in 
that stage. Therefore, they can reach selling prices that we 
cannot. English companies, moreover, have befen in business 
40 and 80 years, where our companies are but 20 and 40 years 
old. Hence by this time the English companies, in business 
twice as long, have their towns practically completely piped, 
and their customers far more educated to the many uses of gas. 
The resulting volumes of sales facilitates lowering of prices, 
and this in turn enables gas to be freely used in heaters as well 
as cookers; and the English climate is more amenable to an 
impression being made on it by gas heaters than is ours. In 
brief I do not believe that other than protection and long years 
at it are the reasons for the larger English sales. It is not 
cheaper coal and labor. Such are not cheaper. Their operating 
costs seem to me cheaper only in so far as the benefit extends 
of larger quantity made. 

Let me now summarize what I saw in inclined retorts on the 
Continent. The universal setting was in 9's. The firing gen- 
erators were both internal and external. The earlier length ot 
retort of about 12 feet has been almost uniformly changed to 
15 or 16 feet as the right length; that is. in Germany where 
the development is highest and a settled standard has, seem- 
ingly, been reached. The general time of charge is 5 per day, 
or 4| hours per charge. The charges in weight run 650 ^o 
700 pounds of coal. The yield per pound is about the same 
as in horizontals. Per 15.i feet retort in Berlin it was about 
14,400 to 14,750 feet per'' day, or 130,000 per bench of 9's. 
All of the fuel being taken in by conveyors, and the coke taken 
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out mostly by machinery, the retort house labor runs from four- 
fiflhs of a man to one man per bench of 9'8 per shill. Drawing 
and recharging averaged from 2^ to 3 minutes per retort. The 
carbonization generally was perfect. I can say no more ; the 
charges were practically, universally, completely burned oflF, and 
the coke ran out as freely as the promoters claim for it. The 
life of the retorts is about 4 years or 1,500 days. We found 
the above facts beyond reasonable doubt ; we saw inclined re- 
torts in great numbers, in Zurich, Dresden, Berlin, Copenhagen, 
Hamburg, Cassel and The Hague, 7 places in 4 countries, and 
the universal verdict was the same, viz. : That they were the 
only thing to use. Half of the places were laying down, as 
they say, additional installations; all after comparing with 
horizontals, several after 4 years' trial of the first equipments, 
and one after side-by-side test with stoking machinery. Zurich, 
the finest plant in the world, is entirely inclines. So is the 
Imperial Continentars new Berlin 42-inch works. 

After such evidence there is no possible doubt left in my 
mind as to the satisfactory working of "slopers," or as to their 
being the coming apparatus for works of considerable size. In 
this country there is practically nothing as yet in inclined re- 
torts. Two plants only have just been started. They will 
grow fast though, I believe. England is doing something in 
them, having numerous installations and a strong faction advo- 
cating them and trying to agree on details. Germany has made 
up its mind both as to what it wants and how to build it and 
is far in advance on the question. I saw no gas works in 
France except in Paris, and conversed with but few French en- 
gineers and can therefore express no opinion as to the status 
of the French on the question. 

Outside of inclined retorts, and speaking entirely in a gen- 
eral way, there is no material difference in the best American, 
versus the best foreign gas practice. Benches, stoking ma- 
chinery, condensers, scrubbers and washers are practically iden- 
tical. On the Continent, however, the P. & A. condenser is 
used to a much greater extent than with us. The McKenzie 
and Beale exhausters are almost identical. I saw, however, no 
exhauster of the 2-blade Root type, although I presume they 
can be found. Purifiers are identical, excepting as to locations. 
We invariably house and usually shift oxide up and down to 
different levels ; the English work on the 2 stage plan also, in 
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most new work, but often go out of doors. The Germans 
house, but shift oxide sideways, as stated. Station meters in 
the main are identical, except as to ornateness. In gasholders 
England leads us in size and in the breaking away from tradi- 
tion ; some 75 of the Pease, wire rope guided, and a number I 
believe of the Gadd & Mason spiral guided, coluranless holders 
having been constructed. The 6-lift 12-miIlion holder already 
mentioned is also on plans by which the two top sections, when 
inflated, rise entirely clear of the framing. Distribution prac- 
tice, mains and details are almost identical. I saw no sign of 
high pressure workings on the lines that I have recently in- 
augurated, but such plan of operating was viewed with, I think, 
more than passing interest in view of its potential possibilities. 
Consumers* meters are of the universal type, but a very heavy 
proportion of wet meters are still used in England. Prepayment 
meters are a staple and in use in great numbers. Labor ques- 
tions trouble our English friends far more than here. The 
general plan is 8hour shifts. The pay at Beckon is $1.38, 
equal to $2.07 for our 12-hour shifts. The stokers, machinists, 
brick masons and endless other unions have always to be 
reckoned with. The superintendents generally seem to get 
distinctly less pay than with us. Free rent, coke, light and 
taxes often are included, however, and with cheaper costs of 
living in some respects, the difference may be more ap- 
parent than real. The superintendent is frequently, how- 
ever, required to live and bring up his family at the works, 
and my general thought is that the superintendents in America 
average better pay and greater freedom. Boards of directors, 
who are at times a hindrance, and the cumbersome efforts of public 
authorities seem to bother the earnest managers there as much 
as here. While 1 do not rank English talent higher than that 
here, there are undoubtedly numerically many more thorough 
and skilled gas engineers there than here. The general 
average of cleanliness, fresh paint and condition, I am sorry to 
say, in England seemed to outrank ours. 

England seems far freer from the "patent process" promoters 
than here. The higher price of oil probably hinders turning 
out new schemes so often bailed on a new form of oil distilling 
apparatus, and the Parliamentary Acts prevent the ready 
"opposition franchise" plan of floating new gas schemes. 
Legitimate water gas plants (in which the lead is easily held 
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by our countrymen, Humphreys & Glasgow) seem to be put in 
more and more every year, not to displace coal gas, but to co- 
operate with it, for fluctuations of output, labor questions, en- 
riching, convenience, etc. At present the history of the 
Loomis system (which you will remember was heavily installed 
in this country 5 to 10 years ago, but which has almost entirely 
died out since), is apparently over there being repeated by the 
Delwik-Fleischer, a system of blue, fuel water gas, which a 
number of iron working establishments have installed, and 
which the promoters, as usual, claim is the only way in which 
the regular gas companies should hereafter manufacture. Gas 
engines are far more used than with us, especially in gas 
works. We constantly saw them operating coke crushers, 
conveyors, etc. The English gas cookers as a rule are much 
heavier, plainer and more expensive than ours. It is claimed 
by some that the more lasting grade pays, especially if a rental 
business is conducted to any extent as is oft^n the case. Some 
of their stoves are enamelled and in colors, to prevent rusting. 
Readily wiped ofiF with a damp cloth they are very attractive 
and even ornamental. Gas companies abroad run on low 
candle powers. The South Metropolitan, of London, 1 believe 
has recently been authorized to go from 16 to 14. Welsbach 
burners are almost universal. The disappearance of open 
flame is, seemingly, complete, and the use of mantle burners on 
the Continent particularly, for lamp posts, is very general. 
Lamp posts proper are more varied and more generally or- 
namental than here. The Gas Light Journals abroad are bet- 
ter than here. More enterprise and more technical talent are 
manifest in their productions than in our home papers. A part 
of the reason probably is a larger field justifying greater 
expense. 

To the International Gas Congress I shall make no special 
reference. An American report upon it I believe will shortly 
appear. The English Journal of Gas Lighting published an 
excellent resume of it, which, re-printed by the American Gas 
Light Journal, can be found in its issue of October 1, 1900, 
page 523. 

The Congress was much like other gas conventions, but 
rather larger than our principal American ones. It was 
seriously handicapped by the mixture of languages. A man 
would read a paper in one language and a delegate afterwards 
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would talk vigorously about it in another, while the author, 
wondering whether his argument was being attacked or com- 
mended, was quite unable to either grasp or answer the com- 
ments made. Distinguished presidents, secretaries and officials 
were so thick as to be common, and there was a vast amount 
of mutual admiration and felicitation by the honorables, of 
whom 20 or 30 were always on the platform, looking their 
most distinguished. The occasion as a whole was most en- 
joyable. The French Society were admirable hosts, and no 
delegate failed to appreciate or will ever forget the courtesies 
extended. The papers presented, as a rule, were of exceptional 
character in reflecting the present state of the art, and will 
well repay a systematic reading in the translations. 

In conclusion, let me here again express my thanks for the 
continued courtesies extended throughout by many new friends 
met and made on the common platform of love of our pro- 
fession, irrespective of the side of the Atlantic we chance to 
be. And to any of you who get an opportunity to visit foreign 
works let me say to you, do so ; for every minute will be of 
the keenest interest 

Discussion. 

The President — Gentlemen, if I thought it comported with 
the dignity of the President of the Association, I would say 
that that was a "bully" paper. It is before you open for dis- 
cussion. Will Mr. Ramsdell tell us something of what he saw 
while on the other side ? 

Mr. Rainsdcll — I don't think I can add anything. The 
paper is exceedingly able and complete, and it seems like a 
panorama as I sat here and heard it. Mr. Shelton has covered 
all the ground. I would have to get my notebook to find any 
spot that he missed. I indorse the paper very fully, although 
on one point I think I difler with Mr. Shelton. He is a little 
more enthusiastic on the inclined question than I am. I came 
back here, perhaps fully as enthusiastic as he, I have done a 
good deal of figuring since then and believe that I have 
changed my opinion somewhat, owing to the greater expense 
of installation. I am not pre|>ared to talk positively on this, 
for I have not brought any fiiruivs with me, not knowing that 
this was coming up; but I must say I have weakened a little. 
I don't say that I am entirely transposed or anything of that 
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kind. I fully agree with Mr. Shelton that there is no question 
whatever but that the inclines work satisfactorily. But you 
will notice, even in the figures Mr. Shelton quoted there, that 
in a 16-foot retort they were not getting as much gas propor- 
tionately per foot of retort as they would in a horizontal re- 
tort of 9 feet, and the same is true in other directions. It id 
purely a question of cost and of local conditions. Certain 
works in my judgment will be better equipped for inclines 
than for anything else ; but, on the whole, Mr. Shelton has cer- 
tainly done the honors of the occasion in very fine shape. 

The Secretary — I would like to ask one question. Perhaps 
it was covered, but, as usual, I was not attending to business. 
It relates to the ground space. In your figures did you take 
that into consideration, as adding to the desirability of the 
inclines, for instance, where room is scarce ? 

The President — Excuse me. I desire to call the Secretary 
to order. The subject before us is the general paper, and we 
are going to discuss that just a few minutes. If the Secretary 
will wait those matters may be brought out in the discussion 
on another paper that we are to have shortly. I think Mr. 
McDonald was also in Europe. Why have we not heard any- 
thing from him ? 

Mr. McDonald — I have listened with a great deal of 
pleasure to Mr. Shelton's paper. I think, however, that a 
great deal of the credit for the knowledge that Mr. Shelton 
and Mr. Ramadell have on the subject of gas works and in- 
clined retorts is due to my action while in Europe. (Laughter 
and applause). I cannot attempt to add to the fund of infor- 
mation that they have produced here today. With yourselves, 
I acknowledge it is great. The only thing that I don't vouch 
for, and which I did not see was the engine that went without 
fire. My particular province while these gentlemen were in 
Europe was to prepare them for their work, and to take care 
of them afler they were through with it ; and I don't think 
they can say I ever failed to have something for them to eat 
when they were tired, or to drink when they were exhausted. 
Therefore, I feel that I am entitled to a great deal of credit 
for having produced here today such a paper as this is on the 
gas works of Europe. (Laughter). 

Mr, Shelton — Any figures that may be wrong I will there- 
fore say were entirely the result of Mr. "McDonald. 
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Mr. McDonald — I would, however, as a gas man, like to 
add my word to what has been said about inclined retorts. I 
was greatly impressed with theui. I saw a great deal of them 
and became fully impressed with the fact that they were the 
coming thing ; at least as far as the Germans arc concerned 
they have made up their minds. Knowing what they wanted, 
as Mr. Shelton says, they are going ahead with inclined retorts 
without any more talk about it. Since reaching home I have 
had the pleasure of seeing the operation of the inclined retorts 
in the works of the Louisville (Ky.) Company. I think I said 
to 1 or 2 gentlemen here that I thought they worked better 
than any I had seen in Europe. They certainly work beauti- 
fully. No attempt was made at machinery to handle the coke, 
but the coal was handle in the usual way, with the use of a 
pocket, as we saw in many places in Europe, and very success- 
fully. I think it is worth while for the gentlemen to look up 
the matter of inclined retorts for large works. 

The President — In announcing the close of the discussion on 
Mr. Shelton's paper let me say it was a very happy sequence 
that his paper followed Mr. Humphreys'. Mr. Shelton, I will 
not move a vote of thanks to you. Everyone's face, and laughter 
brought forth, show you how much they appreciated it. 

Mr. Shelton — The laughter may be a questionable compli- 
ment. 

The President — Well, it was reminiscent to some extent, as 
well as the serious part, so I think you ought to be gratified 
with that portion ol it. 

Mr, Shelton — Thank you, gentlemen. 

Inclined Retorts and Other Matters. 

The President — The next questions to come before us include 
inclined and horizontal retorts, and later and finally coke ovens. 
It has been arranged that special cars will be in waiting at 
Post Office Square, only a block and a half away from Young's 
Hotel, at about half past 1. We expect to adjourn in time for 
all to get a hasty lunch, but through the courtesy of the New 
England Gas and Coke Company there will be a few sandwiches 
and cold water, I believe, at the works, so that if anyone fails 
to get sufficient to carry him through the long trip through the 
works he can there have a bite to eat. They also have volun- 
teered to defray the expenses of the special cars, but I have 
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told thera that the Association, while appreciating their courtesy, 
would prefer to supply their own conveyance, as they have in 
the past. Now, gentlemen, we will open the question of in- 
clines and horizontals by calling on Mr. Egner, who I think has 
a few words to say in reference thereto. 

Mr. Egner's Remarks on Inclined Retorts. 

Mr, Egner — Mr. President and Gentlemen, when I came to 
Boston I did not expect to find a meeting so much inclined to 
inclined retorts, but the reading of Mr. Shelton*s paper reminds 
me largely of something that was said about me once upon a 
time, about 17 years ago, at St. Louis. We had a retort house 
strike there then, and when we got through it a neighboring 
saloon keeper said, " That fellow is luckier than a Chicago 
baseball player." I did not expect to have a paper preceding 
me which spoke so favorably of a thing which I have been so 
many years actively engaged to bring before the American gas 
profession, as many of you know. Mr. Egner then read as 
follows : 

You have kindly asked me if I could contribute something 
about inclined retorts up to date, particularly regarding the 
Louisville installation. As to the latter, having learned that 
some members of the New England Association of Gas En- 
gineers had visited Louisville at a much more recent date than 
I, these gentlemen are in a better position to give the very 
latest information upon that portion of the subject, and it is to 
be hoped that they will favor us with the results of their investi- 
gation. I have not seen the Louisville benches since August 
last, when they had been only in action a couple of weeks ; but 
at that date the engineer of* the company, and also the presi- 
dent, expressed themselves as confident that they had made no 
mistake by the introduction of the inclined retort system. I 
was informed then that the men employed in handling the new 
benches were men who had no previous retort house experience, 
and it did not require much personal retort house experience 
to see this without any special assurance on the part of any- 
body. The weather was extremely hot ; and this, taken along 
with green men to operate a system which was in a measure 
also a new thing to the executive officers of the company, was 
certainly a tiying situation, which nevertheless was of a nature 
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not discouraging to the officers of the company, as their ex- 
pressed opinions indicated. Little details of operation not 
before understood, were pluckily, and, of course, intelligently, 
met by the engineer of the company, Mr. A. H. Barret, who, as 
you all know, read a paper describing his benches at the last 
meeting of the American Gas Light Association at Denver. To 
that description I would now refer you, along with the state- 
ments of your own members who have seen these benches, as I 
stated, at a much later date than the writer. The inclined re- 
tort system is now no longer one of these things which may be 
successful ; it no longer requires argument to prove its practi- 
cability and economic utility. This success does not even de- 
pend upon the outcome of the Brooklyn or Louisville ** experi- 
ments," if we will still call these installations such ; altliough I 
think the engineers of said works do not so regard them. I 
am glad to be able to say that there are American gas engineers 
who believe that anything which can be done in Europe can be 
done as well, if not a great deal better, here in this country ; 
and who have expressed themselves to the effect that they are 
going to have inclined retort benches anyhow, no matter what 
the result at the two works mentioned may be. 

Having become convinced that benches with retorts set at a 
suitable angle, to enable us to take advantage of the law of 
gravitation in operating them, can be substantially constructed, 
and at comparatively no greater cost than horizontal retort 
benches, that the cost for repairs is rather less than greater 
with the inclines, and that the yield and quality of gas and by- 
products obtained are about alike with same coal, we have 
this certain advantage with the inclines; that the greater 
simplicity and ease of operating a coal gas works by means of 
them enable us to realize such a material economy in cost of 
manufacture, that, unless there are very good reasons for it in 
other respects, a gas company cannot afford to disregard the 
advantages presented by the inclined retort system. The 
engineer and manager of a large gas works in Switzerland, 
where only inclined retorts are used, expressed himself in the 
following words as to final results, to his colleagues at the 
latest meeting of the General Association of German Gas and 
Water Engineers : 
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Results When Using Inclined Retorts. 

1. ^'Entire independence from the caprice or good will of 
the workmen in conducting operations. During epidemics, war 
or strikes, one can conduct the largest works with a handful of 
inexperienced men. 

2. "Simplifying operations, and, with greater security in . 
operating, increased power of production. 

8. "Reduction of the number of men required, together 
with a reduction of labor required per man employed. By 
these means the periods of rest of the laboring man are 
lengthened, as during a working day he will be required to 
actually work only 5| hours." 

The engineer quoted from is Herr A. Weiss, of Zurich, in 
his address delivered by invitation of his associates upon the 
occasion previously mentioned. Herr Weiss also gives the 
following "pointer " : "Gas works with a minimum production 
of 106,000 cubic feet per diem can engage with profit in the 
employment of mechanical coal and coke handling apparatus." 

Our old friend, or so he seems to be to many of us, Mr. 
Thomas Newbigging, of Manchester, England, expresses him- 
self as follows in an article reviewing "The Progress of Gas 
Enterprise from its Inception down to the Present Time : " 
"It appears to us that important developments in carbonization 
are attainable ; one can almost discern their coming." The 
inclined system of retort settings, with its labor saving and 
other advantages, will grow in favor year by year. He pre- 
fixes his remarks from which this quotation is taken by the 
words "Pointing the Way," and concludes them by mentioning 
some of the drawbacks to that system in existing retort 
houses, and how these might be overcome. The article was 
published by the American Gas Light Journal, and taken 
originally from the Gas World. Members of this Association 
have gone to Europe and there have seen the inclined retort 
system in operation, so we do not have to depend on what we 
may see in this country to guide us ; but for all that the gentle- 
men who had the foresight and courage to be the first to here 
introduce the system deserve our applause ; and the foreign 
engineers who have done so much to improve the original Coze 
system certainly are entitled to credit for their labors. But 
we ought to remember that the successful operation of not 
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only horizontal but inclined retorts as well, requires intelli- 
gent care of the heating and generating, apparatus employed. 
I have in the last years frequently met superintendents who 
remarked that the old fashioned retort house fireman was 
getting to be a rare thing ; and have observed that patching, 
or better let us say, "protecting," retorts seem to be one of 
the lost arts. As to the typical stoker, the inclined system 
enables us to dispense with him ; but not so with the sensible, 
intelligent, care taking of the retort bench. Twenty years ago 
fireclay retorts were not as well made as now, and yet we hear 
more complaints now than then on account of the quality ot 
the retorts. • Please understand me to speak entirely as a gas 
engineer, not as one who is from necessity and not from choice 
now in the ranks of that honorable body which we distinguish 
as "The kindred industries." What I say in relation to the 
care of retort benches is entirely based upon my experience 
as a practicing gas man. In the days before water gas was 
known it was no uncommon thing for the retort house foreman 
to put a new side, bottom or back into a retort, and holes the 
size of a man's hat in the roof of a retort were mended be- 
tween changes occasionally without the matter being thought 
worth while to report to the superintendent. Retorts being 
all hand made, and built up piecemeal, were more liable to 
having pieces drop out of them, and that, too, when no such 
heats as now are thought to be desired were in vogue. It is 
not so very long ago after all, and one need but recall the 
facts to have many of you present recognize them. But at 
the present day, when experience counts for nothing in many 
quarters, and great sums of money are sometimes wasted for 
want of it, by preferring "young blood" in the business which, 
excepting that of the naval engineer, requires greater versatil- 
ity on part of the gas manager than any other branch of civil 
engineering, incidents like the following are not uncommon. 
Upon making an inspection of the retort house in which new 
benches were being prepared for the first charging, cracks were 
shown me in the new retorts with the intimation that they were 
faulty in material or make. 

I had visited that plant the previous evening, and judged 
from the color of the retorts that they ought to have a charge 
of coal right then. The following morning I was there pretty 
early, and found that not only had these retorts not been charged. 
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but in two of the benches, heated by full depth, regenerative 
furnaces, the fire in the latter had been allowed to burn down 
so low that the grate bars were visible from the charging floor 
above, when the cap or door on top of the furnace was removed. 
And that happened not once, but again the next morning. I 
was not in a position to speak, but could scarcely refrain, es- 
pecially as the engineer of the company I respected highly and 
esteemed as a friend. At the same works I saw on another 
occasion the primary and secondary air shutters adjusted, or I 
ought to say disarranged, in such a way that, with a fuel cham- 
ber full of coke, it would not have surprised me to have found 
the retorts and settings burned down the next morning, for that 
there is a limit to the resistance of the very best fireclay 
material we all, of course, know. The lesson to be learned 
from such an occurrence is one which no doubt none of you 
need to be told — viz. : To have at least one of the men on each 
shift in the retort house made responsible for the condition ot 
the bench ; and let him understand that you know that all faults 
are not to be laid at the doors of the retort manufacturer, if, 
by ignorance, laziness or downright carelessness, such a valu- 
able piece of apparatus as a retort bench is injured, perliaps 
ruined. Retorts, during the first firing up, may develop small 
cracks ; and after scurfing they are sure to do so. Then, a 
little retort cement skillfully applied will save the retort, and 
often make it do another whole season. 

The operation of scurfing ought always to be closely watched, 
for it is something like the measles with a child, dangerous to 
the very life of the patient, but innocent, though annoying, 
when proper care is taken. Witli the inclined retort scurfing 
is a simple operation, and the retorts do not gather carbon as 
quickly either as with horizontal settings. Finally, I have been 
asked an opinion as to the relative merits of the inclined retort 
system and by-product coke ovens as related to the gas industry. 
It appears to the writer that, like the relation of water g^ was 
years ago, so is the by-product coke oven system to the gas in- 
dustry of today ; simply a matter of dollars and cents, and 
which, with the authenticated results already in our possession 
or at our command, can be reasonably decided without taking 
any chances whatever, by those so situated as to make a com- 
parition of the two systems desirlible. But as to the inclined 
retort system, compared with the horizontal retort setting, there 
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seems to the writer but one verdict possible. And that is, the 
inclined setting of coal gas retorts is the most valuable improve- 
ment in gas manufacture brought out within the past 10 years, 
not, however, forgetting the automatic handling of coal and 
coke, which go hand in hand with it, but which are not essential 
to obtaining the advantages of the inclined retort system. And 
with this final verdict on the writer's part, he will leave the 
subject in your hands. 

Discussion. 

The President — We are all gratified that Mr. Egner has con- 
tributed this to the general discussion. Is Mr. Ramsdell still 
in the room ? Mr. Ramsdell has already perhaps expressed 
himself as far as he desires to in connection with Mr. Shelton's 
paper. I say this, so that the discussion may refer back to Mr. 
Shelton's paper. 

Mr. Ramsdell was not present. 

The Secretary — A point I would like to bring out was 
whether Mr. Ramsdell, in his reference to figuring out the dollars 
and cents, had taken into account the relative ground space as 
advantage on the side of the inclines. 

The President — Well, Mr. Secretary, if Mr. Ramsdell does 
not come into the room we will ask him to answer that question 
for our " Proceedings.'' 

Mr. Walton Clark — Perhaps Mr. Egner can tell the relative 
amount of floor space in the retort house per 1,000 feet made. 

Mr. E^er^l can, Mr. President, Floor space requires 
very much less than with horizontal -retorts. For instance, in- 
cliueil retorts 20 feet on a slope will require about 16 feet and 
some inches floor space. Now, these were 10-toot through re- 
torts, that would occupy 20 feet So instead of 20 feet they 
occupy morv than 3 feet less as floor space. And so it goes 
on from 20 foot retorts down. The space required is less. 

A/r, IValfoH Clark — Mr. IVesideut, I would like to ask Mr. 
Egner how much space is saveil by the adoption of inclines in 
place of machine chanreil retorts. There must be somethin«^ 
saved l>etween the iHMioh and the wiUl. The point I want to 
get at is what is the relative floor s[VHoe of the retort bouse for 
a given make of jt^s. 
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Mr, Egner — I am very much obliged to you for asking that. 
It lies a great deal with the man who puts in the works. For 
the floor space actually required you might give say 10 to 12 
feet in the back or the charging end, and say about 14 to 15 
feet on the discharging end ; this would be ample floor space. 
For the same capacity you may safely count on saving 10 feet 
at least, in the width of the retort house. Should inclined re- 
tort benches be erected back-to-back as, for example, at Louis- 
ville, then 25 feet space between the benches is not too much ; 
even a little more would make the house more comfortable in 
summer time. Whenever the ground will admit it, and the 
comfort of the men is considered as it should be, it will be 
better to have the benches in a single row. Inclined • benches 
thus constructed are even then the same in efiect as horizontal 
retorts back-to-back, because the inclined retorts are as a rule 
twice as long as the horizontals, though occupying less floor 
space. 

The President — The Secretary will put that question to Mr. 
Ramsdell now as well, Mr. Ramsdell having returned. 

The Secretary — The question was whether in your statement 
in regard to figuring the comparative cost you had estimated 
the advantage on the side of inclines of decreased floor space. 

Mr. Ramsdell — Of decreased what ? 

The Secretary — Floor space required per unit of production, 
with the inclines as against horizontals. 

Mr. Ramsdell — I don't know that I have estimated just the 
way you are putting it. I have estimated on the interest on the 
entire investment, if that is what you mean. Of course, they 
take up less floor space ; there is no question about that, per 
bench. None of the installations we visited on the other side 
were arranged as the Louisville benches are. It seems to me 
their working floor space is too small. I have not been there, 
so I am talking on general principles ; but I would think that 
the stage floor, or the working floor, which if I am informed 
correctly is 15 feet, would be too limited. I should say that 
that ought to be at least 20 feet, on account of ventilation and 
the comfort of the men. 

Mr. Oscar B. Weber — Mr. President, I would like to answer 
the question. The floor space on inclines is just as much as 
the floor space on horizontals. It occurs in the character of 
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the installation. Ton have a flue in the back, and that 
flue more than makes up what the incline saves for you in floor 
space, so that practically per unit of retort area you have to 
have as much area as on the ordinary installation, just as much, 
if not more. 

Mr, Egner — Mr. President, I am very sorry that I am obliged 
to flatly contradict Mr. Weber; but I do it. He speaks ac- 
cording to his experience and no doubt believes what he says 
— I will say that ; but I assert absolutely that he is entirely 
mistaken. I know it, and so do the other gentlemen who have 
seen the inclined retorts on exhibition. 

The President — The time has gotton so short that I have 
taken tifK)n myself to ask the stenographer to go over to the 
New England Gas and Coke Works with us. Dr. Schniewind 
will commence a portion of his paper, and if he has anything 
further that he cannot say in the time we have at disposal, why 
the stenographer will take it over at the works. I say this 
now so that, if the two gentlemen who have spoken last desire 
pistols and coflFee, they will have an opportunity there, and the 
stenographer present. Now, if we could hear from Mr. Prich- 
ard in regard to this matter. 

Mr. Prichard — Mr. President, there is nothing that I can say 
from actual experience. The last few months I have been 
looking up the matter of inclines with the intention of putting 
some in. At the next February meeting, I hope I shall have 
the pleasure of showing you some in operation. I am satisfied 
that is the proper thing to do, and believe most of us can de- 
rive profit. It seems to me, as I look the matter up, most ol 
us are paying about 9 cents per 1,000 for retort house labor, 
and that we are facing now the 8-hour question. If an amount 
of gas can be got out of a bench, with the labor indicated in 
Mr. Shelton's paper, for instance — that is, 135,000 or in that 
vicinity per man — you get down to a couple of cents per 1,000. 
If it can be done for 4 cents, and I make a saving of 5 cents 
on my labor, I ought to be satisfied. In relation to the floor 
space taken up, I had planned roughly — of course, with a possi- 
bility of changing — that, our present retort house being 60 feet 
on the outside, the new retort house could be 45 to 50 on the 
outside. I may be wrong in that, but expect to land about in 
that vicinity. Mr. Weber brought up the question of the flue. 
It seems to me that Mr. Weber possibly overlooked the fact 
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that the flue is beneath the working floor ; although the distance 
from the front of the bench to the extreme outside of the flue 
might be as much or more in the present retort house, yet that 
flue can be put under the working floor and the 16 feet that 
Mr. Egner Egner speaks of still hold good. 

Mr. F, C, Sherman — I had the pleasure of visiting the 
Louisville works during the past three weeks and can confirm 
all the statements which Mr. Barret made in his paper read at 
the Denver (Col.) meeting. The chief point of interest to 
me was the great saving of labor accomplished in the use of 
the inclined retorts at the Louisville works. I found that per 
man there was handled 9 net tons of coal against 2| tons at 
our works in New Haven. Now, the gentlemen here present 
can make their own figures on that. It figures out in my case 
that, while the labor in New Haven coats, say, 8 cents per 
1,000, he is paying 26 cents ; or, in another way of putting 
it, against 80 cents a ton in New Haven for handling coal he 
is paying 26 cents. All the other results obtained there are 
essentially as obtained in horizontal settings. He gets a yield 
of 4.80 per pound, and the candle power is the same as with 
the horizontal retorts. Ho uses a cheaper quality of coal. Ho 
mixes 25 per cent, nuts and screenings with his unscreened 
coal, which comes from Pittsburg, and make a saving in that 
direction. His coal is handled entirely by machinery, and so 
is the coke, so that there is very little labor. The only labor 
that I saw about the place in the coal department was wheel- 
ing the coal to the breaker. Four men take care of 9 retorts, 
two on the charging department and two at the discharging ; 
they take care of 9 retorts every hour, and he is running 5- 
hour charges. You see there is a very great reduction in the 
labor. Mr. Barrett received me cordially, showing me all over 
his plant, gave me every facility, and offered to give me a pass 
to go to his works and examine it at my leasure. 

The President — Thank you, Mr. Sherman, for that explana- 
tion. As no one else seems desirous of saying anything bn 
the matter we will continue the general subject of calling on 
Dr. Schniewind, of the United Coke and Gas Company, for 
his remarks. 



268 N. E. Association op Gas Engineers. 

Otto-Hoffmann Coke Oven Practice. 

Dr. Schniewind — Mr. President and gentlemen, I wish to 
express my thanks for your kind invitation to have me discuss 
our Otto-HoflFmann coke oven plant prior to your visit to the 
Everett works to examine it in detail. I wish to say that in 
a general way our Otto-HoflFman process is a coal gas process. 
The chief difference, as compared with the ordinary gas retort 
process, is that we charge larger quantities of coal. Our 
charging capacity per retort is about 12,000 pounds to 14,000 
pounds. We furthermore, instead of carbonizing the coal by 
means of burning coke, are burning a part of our gas under 
the coke ovens. Of course, handling the coal in larger quan- 
tities as we do saves considerable in labor. Furthermore we 
have paid a great deal of attention to the saving of the by- 
products, and we think we are obtaining better results on 
that account. This process has been finding its development 
so far chiefly in connection with blast furnaces for the manu- 
facture of metallurgical coke, and it is only of late that a few 
plants have been built or are building, which save illuminating 
gas in addition to the manufacture of coke. We have in 
operation in Germany 4,000 coke ovens with a saving of by- 
products, and nearly 8,000 without the saving of by-products. 
I have placed these figures on a chart which you will have op- 
portunity to examine at your leisure. 

Otto-Hoffmann Ovens Completed in United States and Canada, 

Cambria Steel Co., Johnstown, Pa. . 
Pittsburg Gas and Coke Co., Glassport, Pa. 
New England Gas and Coke Co., Everett, Mass. 
Dominion Iron and Steel Co., Sydney, C. B. 
Hamilton Otto Coke Co., Hamilton, Ohio. . 

Total, ..... 

Ovefis in Course of Construction 

Lackawanna Iron and Steel Co., Buffalo, N. Y. 
** ** ** *' *• Lebanon, Pa. 

South Jersey Gas, Electric and Traction Co., Camden, N. J 

ToUl, 

Ovens in Operation in Germany. 

With saving of by-products 
Without saving of by-products 

Total, 11,700 



• 


160 
120 
400 
400 
60 




1,130 


N.J.,. 


564 
232 
100 




896 




4,000 
7,700 
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We have in this country in operation now 1,130 coke ovens, 
and are building 900, so that at the end of this year about 
2,000 of them will be in operation. Of these ovens we have 
only three plants in operation and in course of construction in- 
tended to save illuminating gas, the plant which we are to visit 
this afternoon — that of the New England Gas and Coke Com- 
pany; with 400 ovens ; one nearing completion at Hamilton, 
O., of 50 ovens; and a plant of 100 ovens which is building 
at Camden, N. J., opposite Philadelphia. I will give you, first, 
a general description of the plant, after which I will give you 
the results obtained from various coals of the United States 
and Canada; next we will discuss the products; namely, the 
coke, then the other by-products, and finally the gas. Of 
course this discussion can be only a general one. I will be 
pleased to answer fully later on any of the gentlemen who 
shall ask questions. 

In order to better describe the plant I wish to call your at- 
tention to this blue print (indicating). Our retorts are large 
firebrick chambers. They are about 33 feet long, and about 
6 feet high, and about 18 inches, on an average, in width. We 
charge the coal through three charging openings in the top ot 
the oven, and we remove the coke by opening a door at each 
end of the retort, bringing a large ram or pusher opposite the 
oven and forcing the entire mass of coke, about 4 or 5 tons, 
out on to a receiving platform, which is movable. While the 
coke is coming out we quench it on the platform j and then, 
after it is cooled, we simply tilt it and put it into the coke car. 
Thus, from the moment that we receive the coal in the railroad 
car or in the vessel, whatever it may be, until we load the 
finished coke into the car, we don*t touch it by hand at all ; it 
is all done mechanically. We have 50 of these retorts, (which 
have a charging capacity of 6 or 7 net tons of coal) in one 
large block, which has a common heating system. The heat- 
ing is done by gas. A net ton of coal gives us about 9,000 
cubic feet of gas. We have at Everett 4,000 cubic feet of 
surplus gas and 5,000 which we require for the heating of the 
retorts. We, as I shall describe later on, improve the quality 
of this surplus gas by taking the first fraction driven off from 
the coal for the surplus, and heat the retort with the later 
5,000 cubic feet, which is sufficient to carry on the coking pro- 
cess. This amount of fuel is very little when compared with 
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the amount of heat which is used in the ordinary gas retort 
for carbonizing. In order to accomplish what we do we have 
added to the retorts a Siemen^s regenerator. The air, before 
it is admitted to the coke ovens, is forced by a large blower 
through this checkerwork which is highly preheated and then 
enters the bottom of the retort, and the gas is added from 
this end of the chamber and burns in a long flame. When the 
combustion is completed the heat rises through 16 vertical 
flues to an upper horizontal flue, and descends again through 
these 16 vertical flues on the other side, because we have a 
partition there, and finally, before it is admitted to the stack, 
it passes through the checkerwork and heats up this mass of 
brick, and then through this flue it is conducted to the stack. 

When this regenerator has become hot and this one, com- 
paratively speaking, is cold, we simply throw over for the 
entire battery of 50 ovens one valve, which admits the air 
here, and the gas will be in this pipe and the off gases will 
go through this flue to the stack. This is repeated at half 
hour intervals. The temperatures which we obtain in the side 
walls are about 1,300^ C. here, and finally a temperature of 
only about 250^ at the outlet to the stack, so that we have a 
very good utilization of the heat. Now, then, as to the gases 
which leave the retort. 

The first 4,000 cubic feet would rise through a pipe on this 
side. That is conducted to the condensing house, where the 
ammonia and tar are extracted in the usual way. After the 
4,000 feet have been driven off we close these valves and open 
a corresponding valve on the other side and carry this gas also 
through a condensing house, where it is deprived of tar, am- 
monia and other by-products, and then finally this is brought 
back for heating. When the oven is to be opened the valve is 
closed and the oven is disconnected from both gas mains. 
The ram goes opposite and throws the coke into the the loader 
and then it goes finally into the car. I don't want to detain 
you by the description of the condensing house, because you, 
as gas men, are familiar with all the details of these matters. 
There are very few deviations in it from ordinary gas house 
construction. We first cool the gas by air coolers, then by 
condensers. Then we have tar scrubbers to extract the bulk 
of the tar. Then we pass the gas through exhausters, which 
bring up the temperature of the gas slightly, which forces us 
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to bring it down again in the secondary coolers, and after this 
we pass it through the' ammonia scrubbers. 

In some plants, not in this country, but those in Germany 
we add to the condensing house a cyanide and benzol extractor, 
but as we want at Everett a high candle power we cannot ex- 
tract the benzol from the rich gas. We will, however, provide 
later on an extraction of the benzol from the poor or second 
fraction of gas, and then, by evaporating the benzol and carry- 
ing it into the rich gas, increase the candle power to any de- 
sired degree. To speak a few words in general of the opera- 
tions of the New England Gas and Coke Company, I wish to 
say that we have 400 ovens there in 8 batteries of 50 each. 
Their maximum pushing capacity is 360 ovens per day. 

At present they are running about 300 ovens per day. The 
plant at full load has a capacity of 2,160 net tons of coal per 
day. The amount of coke whjch we are getting is readily 
disposed of in the city, partly to the railroads, partly to large 
steam consumers, and partly for domestic purposes. To this I 
will refer later in detail. The by-products are saved in the 
following manner : Tar, which is sold to a company which uses 
it for the manufacture of roofing paper, paving pitch, etc. ; the 
ammonia is manufactured in the form of sulphate of ammonia 
and finds a very ready market. Then, finally, the gas is sold 
to the Massachusetts Pipe Line Company, which purifies it and 
sells it to the various gas works in the city. 

I want to say a few works about the various coals in the 
United States and their results. I have prepared a small table 
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naming a few standard coals and giving the results from the 
same; but as I don't think you all can read it at a distance I 
will read oflF a few important figures. The carbonization of the 
Dominion coal which we ara using at Everett gives us 72.8 per 
cent, of coke, 4.99 per cent, of tar, 1.01 per cent, of sulphate, 
and 9,000 cubic feet of gas per ton of coal. Pennsylvania coals, 
like, for instance, the Glassport and Connellsville coals — at 
Glassport we use tlie Youghiogheny coals — give us 76.3 per 
cent, of coke, 6.14 per cent, of tar, 1.223 per cent, of sulphate 
and 8,924 cubic feet of total gas. Coals, which give about 
72 to 76 per cent, ot coke, give us a surplus of between 3,000 
and 4,000 cubic feet of gas per net ton. If the coke yield be- 
comes higher (for instance, from Eastern ' Pennsylvania coals 
we get 85 per cent, of coke) then we get approximately the 
same amount of gas, namely, about 8,000 to 9,000 cubic feet of 
gas, but of sHch low heat value that we require the entire 
amount of gas for carrying on the coking process, and we have 
none to spare. So the limit, I should say, of the capacity of 
operating these works would be with coals yielding between 
85 and 87 per cent, of coke. The Southern coals, like, for 
instance, the Virginia and West Virginia coals, are giving sur- 
prisingly good results. 

The gas yield of the Virginia coal is 10,090 cubic feet per 
2,000 pounds, with 66 per cent, of coke only. You can judge 
readily that this must be a gas of very good value. The im- 
portant feature seems to be that we are able, by separating the 
gas into two fractions, and taking only the richer part of it, to 
use other than gas coals. Any ordinary coking coal, like the 
Connellsville or Youghiogheny coking coal, should furnish us a 
gas of between 18 and 20 candle power. We can thereby 
make use, also, of slack coal, to make a very high grade illumi- 
nating gas ; but only in case we can dispose of the coke for 
domestic purposes. We also can combine the process with a 
regular metallurgical blast furnace coke plant, as, for instance, 
we have done in the neighborhood of Pittsburg. The Glass- 
port plant is making a metallurgical coke, and at the same time 
can give us an illuminating gas of 18-candle power. 

Now, in regard to the disposal of the coke. The great mat- 
ter of importance is, that we make our coke in a manner entirely 
diflferent from that in which the ordinary gas house coke is 
made. We charge into the retorts, as I said, between 6 and 7 
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tons in a layer about 6 feet deep. Consequently the coke is a 
great deal denser and, provided the analysis is all right, fit for 
metallurgical purposes. We have, for instance, proved that 
from Connelsville coal we make better coke than the standard 
beehive. We have carbonized many thousand tons and passed 
those through a test in a blast furnace that was set aside for 
the purpose, and found that we use between 5i to 9 per cent, 
less coke than the standard beehive ConnellsviUe. The coke 
comes out of the retort in the form of a solid wall which splits 
in the center, and the pieces average about 9 inches long and 
about 4 inches in diameter. If we want to use this coke for 
domestic purposes of course we have to pass it through crushers 
and screens and prepare it in the proper sizes. The chief uses 
to which our coke had been put heretofore are : For metal- 
lurgical purposes, for foundries and smelters, for various manu- 
factures, like brass foundries and breweries, etc., railroads and 
stationary boilers, and then as domestic coke in competition 
with anthracite. 

This is a market which is of the greatest importance. The 
smoke nuisance in all the large cities of the United States has 
been so fiilly recognized that large quantities of anthracite are 
used everywhere. The anthracite fields of the United States 
are unfortunately limited, and confined to a certain territory, 
and the freight is quite often prohibitive. On the other hand, 
bituminous coal fields are very close by a great numl>er of large 
cities, and by means of our process we are able to convert this 
into a smokeless fuel, which is equal to the anthracite, and at the 
same time save a large amount of gas and other by-products. 
The present disposition of the coke at Everett, is : 700 gross 
tons per day to railroads, 350 to steam consumers, and 350 for 
domestic purposes, which is chiefly distributed by teams. The 
matter of advertising gas stoves has been up this morning. I 
want to call attention to the very clever manner in which Mr. 
Finn, the General Manager, has advertised the sale of the coke. 
He puts the domestic coke in small bags of about 20 pounds 
each, and sent those out by teams to grocers, who sold it for 
10 cents a bag. People tried these bags and were pleased 
with the coke, and after a few weeks the grocers commenced to 
complain that whenever a customer had bouglit a bag he did 
not come back and buy the second one, the reason being that 
he had placed half ton or ton orders at the coke oflfice. Mr. 
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Finn, by giving them a commission and allowing them to take 
larger orders, satisfied them, and the coke is thus quite readily 
introduced and appreciated. 

In regard to the by-products, I want to say that per thou- 
sand of gas which we produce we obtain a larger quantity of 
by-products than is obtained from the ordinary gas retorts, for 
two reasons ; First — Our yield, or the percentage, is higher on 
the coal carbonized ; and, second, as we only use a part of the 
gas which is driven ofiF from the coal, we require the carboniza- 
tion of more coal in order to produce a certain amount of gas. 
I made a table of comparison which shows that per 1,000 feet 
of gas output the carburetted water gas plant would consume 



Comparison of Products per 1,000 Ctibic Feet of Gas. 



Carburetted Coal Gas Otto-Hoffmann 

Water Gas. Retorts. Process. 



Coal or coke consumed . . { '^^J^anthradte^ } ^^ ^^^' ^^ ^^' 

30 lbs. 



Oil 

Coke produced .... 
Tar »* .... 

Sulphate of ammonia 



110 lbs. 316 lbs. 
.5 gals. 1.12 gals. 2.25 gals. 
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about 40 pounds of anthracite coal, while an ordinary gas plant 
would use about 224 pounds, and we use about 448 pounds of 
coal; just twice as much. In addition to that, of course the 
water gas plant uses oil. The products which wo obtain, are 
the following : In carburetted water gas only the tar is pro- 
duced which comes from the oil ; in ordinary coal gas retorts 
per 1,000 of gas we would obtain about half of the coal con- 
sumption, that is, about 110 pounds in coke, 1^ gallons of tar, 
and l^ pounds of sulphate of ammonia, while with our pro- 
cess we would obtain 315 pounds of coke, for which we must 
find an outlet, 2\ gallons of tar, and 5| pounds of sulphate of 
ammonia. That seems to most of the gas men a serious 
objection to this process, because he thinks we would simply 
swamp the market with by-products and would thereby reduce 
the value of the same, but this holds hardly true. The same 
objection was made when we started with the erection of the 
first 60 ovens in this country, but since then we have erected 
1,130, and find a very ready market for all the products, even 
to the extent that we have contracts for the disposal of them 
for many years, in part even 5 year contracts at very good 
prices. 
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In other words, the fact that those products are being supr 
plied now in this country has created a demand for them. 
Exactly the same was the case in Germany, where there are 
now over 5,000 ovens in operation, the by-products from which 
are quite readily disposed of, even to the extent that tar and 
ammonia have to be imported from England in order to satisfy 
the demand. This holds especially true in regard to tar, for 
which everybody fears the market will be overcrowded. The 
fact that they have 5,000 ovens in Germany, and dispose of all 
the tar, though they use but very little roofing paper in Germany, 
and paving pitch is practically unknown, makes me believe that 
in this country an additional market can be created as soon as 
it is taken up. In this country all the tar is going into the 
manufacture of roofing paper and paving pitch, and practically 
none is used for chemical and briquette purposes. So that if these 
industries are transplanted from abroad into this country now, 
since the raw material is supplied, there seems to be the best 
chance that a very large new demand can be created. 

Furthermore, I want to call your attention to the fact that 
the tar which we produce is of a very difiFerent quality from 
the ordinary gas works tar. In the gas retort the gas has to 
pass along a very highly heated retort, and will come in con- 
tact with a large area, which gives a chance for cracking up 
hydrocarbons and producing lampblack. This lampblack, of 
course, is going into the tar. The ordinary gas house tar has 
about 25 per cent, of this free carbon or lampblack. With ns 
the gas is very readily removed' from the gas retorts, and there- 
fore we have only between 5 and 8 per cent, of free carbon in 
the tar. This is especially important in the value of pitch for 
all kinds of binding purposes ; for instance, in street paving, 
etc. The pitch used for those purposes is between 60 and 70 
per cent of tar. In the gas house pitch the free carbon would 
be about 42 per cent., which leaves about 58 per cent, of a 
binder only, while in ours it is only 13 per cent, of carbon 
and 87 per cent, of binding material, wliich to the correspond- 
ing extent enhances the value ot the coke oven product. Then 
another outlet may be found in competing with petroleum and 
petroleum products. You know that benzol has been used 
quite extensively for enriching gas. If only sufficient coke 
oven benzol will be supplied to the gas industry, a great deal 
more gas will be enriched by it instead of by oil. There are 
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other cases. For instance, the crude oil is used extensively as 
fuel or for the manufacture of lampblack ; we have proof that 
tar is at least equal in its value to crude oil for that purpose. 
Also, lubricators are manufactured from petroleum and from 
tar as well. Finally, the carbon which results from the distil- 
lation of petroleum is used for the manufacture of electric 
light carbons, and the same can be done with the carbon which 
remains from the distillation of tar. 

If I call your attention to the fact that the United States in 
1899 produced 57,000,000 barrels of petroleum, and that even 
with the existence of 30,000 coke ovens, which would carbon- 
ize 50,000,000 tons of coal, the total production of tar would 
be only 10,000,000 barrels, you see what an enormous field 
there is before us in that direction. Finally, in regard to the 
ammonia, I wish to state that we manufacture it in two dififerent 
forms, either as sulphate of ammonia, such as is done over at 
Everett, or in the form of concentrated liquor. The sulphate 
of ammonia is used for various purposes, chiefly for the mak- 
ing of anhydrous ammonia for the manufacture of ice, for re- 
frigerating, etc., or it is used as fertilizer. For these fertiliz- 
ing purposes we have an enormous outlet before us, because 
the demand for fertilizers in this country has been growing 
right along. This will be especially plain to you when I say 
that the United States have consumed, for nitrogenous fertili- 
zation in the year 1899, only about 150,000 tons of Chili salt- 
peter (the direct competitor of sulphate of ammonia) and be- 
tween 35,000 and 40,000 tons* of sulphate of ammonia, while 
Germany consumed 450,000 tons of Chili saltpetre and 150,- 
000 tons of sulphate of ammonia. The results, of course, 
are plain in the larger yields per acre of ground. Take the 
yield of wheat, for instance, by the official statistics of a few 
countries. In Denmark, per acre, the yield is 41.8 bushels ot 
wheat; in Germany, 23.2; and in the United States only 12. 
There is an enormous chance for improvement, and the various 
agricultural stations of the United States are looking into this 
matter and are making a very eflScient propaganda in this 
direction. The nitrate of soda, as I stated, is imported into 
this country at the rate of 150,000 net tons per year. At 
present sulphate of ammonia is considered a better fertilizer 
and the rates for it are higher. Nitrate of soda contains 15| 
per cent, of nitrogen against 20 per cent, in sulphate of am- 
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which has an average candle power of 8. The analyses of the 
two gas fractions I have tabulated, and they are very interest- 
ing for comparison indeed. You see the illuminants in the 
rich gas are 6 per cent., against only 2^ in the poor gas. I 
may say that in the poor gas the illuminants consist entirely of 
benzol, so that if the gas passes through a benzol washing ap- 
paratus the candle power disappears completely, showing us 
that we can take from this poor gas all the illuminant and 
transfer it to the rich gas, the purpose of which I shall state 
later. The marsh gas is very much higher in the first than in 
the second fraction. This finds its direct proof in the high 
calorific value of the rich gas as compared with the poor gas. 
You observe that the rich gas has a calorific value of 708 
B.H.U. against 515 of the poor gas. Then, the hydrogen is 
very much lower in the rich gas than in the poor gas, and the 
other constituents and impurities remain about the same. The 
main point is that the rich gas has 18.5 candle power and the 
poor gas has 8 candle power. As we have in the poor gas 
5,000 cubic feet of 8 candle power, we have for each ton of 
coal carbonized 40,000 candle feet evolved, which we can put 
into rich gas. Thus we can take more of the rich gas away 
from the coke ovens, depending on an auxiliary heating plant 
for the ovens to make up the difiFerence. In that manner we 
are able to follow the fluctuations of the gas consumption that 
gas works experience. In other words, we are able to main- 
tain all the year round the supply of 18 to 20 candle power 
gas, and depend upon producers for heating the ovens to 
make up the difierence of the fuel value which we take away 
from the ovens. You may say, then, if we depend on benzol 
for enriching our gas (the benzol which we take away from 
the poor coke oven gas) will the gas not diminish in candle 
power on transportation? This, by the latest experience 
which Mr. Shelton referred to in his paper, has been proven 
not to be so in Germany, It is very plain, if you consider 
the vapor tension of benzol, at the freezing point of 32© P. 
The gas, if enriched by benzol only, would still retain 38.7 
candle power, so we are in very safe hands. Taking the ben- 
zol from the poor gas, you will see readily that we are ab- 
solutely independent of enrichers, either in the form of gas 
coal or oil. Any bituminous coal wliich we take we can con- 
vert into a high candle power gas. I shall have the experiments 
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which confirm these figures and statements put before you this 
afternoon at Everett. Finally, I have to say a few words here 
regarding purification. The Dominion coal which we carbonize 
at Everett is very high in sulphur, as you know, which necessi- 
tated a very elaborate purification plant. There is nothing that 
is patent to the system, and it depends entirely on the quality 
of the coal to be carbonized. I think that is all I have to say 
just now. I hope you will enjoy your visit this afternoon, and 
if any of you have any questions to ask I shall be glad to 
answer them. (Applause.) 

Discussion. 

The President — Gentlemen, I am sure we all appreciate the 
doctor's giving us this lecture. I propose to have a few 
minutes here and keep our cars waiting. It is only just 1 
o'clock. The cars would start naturally in three-quarters of 
an hour, but if we delay them till two o'clock we still have an 
hour, which will enable us to get a bite to eat and still get the 
cars in good time. So this matter will be open for discussion. 

Mr, Neal — I was very glad to hear what Dr. Schniewind had 
to say on the subject. The Charlcstown Gas and Electric 
Company is taking gas from the Pipe Line Company, made at 
the New England Gas and Coke Company's works — the service 
began last of October, I think — and the gas has averaged over 
18 candles all along. I must say the gas as an illuminant has 
been very satisfactory. Once, according to the statement of 
the State Gas Inspector, Mr. Jenkins, the sulphur was very 
high ; but it averages no more than the average of sulphur from 
the gas as we made it ; that is from coal and from water gas. 
I think this morning the candle power of the gas was 18.7. 
The pressure at the valve where the gas is delivered from the 
24-inch main into our mains is sometimes as high as 14 when 
the holder is full, sometimes 12, but never below 7 inches, and, 
therefore, we have not seen any occasion so far for the use of 
an exhauster. I hope we shall not be obliged to use an ex- 
hauster, because it is an expense. So I wish to give my testi- 
mony as to the good quality of the gas, and that it is very 
satisfactory to our consumers. The sale of coke by the Gas 
and Coke Company does not affect the sale of coke from our 
station at all. We cannot meet all our calls for coke now, and 
have given orders not to take any applications at the office 
down town. We have none on hand. 
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The President — Does any other gentlemen wish to ask any 
questions of Dr. Schniewind ? Of coarse, all can ask questions 
at the Everett Works later on. As no one seems desirous of 
furthur questioning the Doctor, we will adjourn to the works 
of the New Eogland Gas and Coke Company to meet in the 
meter room a little later in the afternoon, adjourning formally 
from there. I wish to say it was anticipated that the Com- 
mittee on Obituaries of deceased members would not report 
until after the meeting, sending the resolutions to the Secretary. 

Afternoon Session. 

After thoroughly inspecting the works of the New England 
Gas and Coke Company at Everett, the members assembled in 
the meter room of the works, where they were called to order. 

The President — The Secretary having arrived, Dr. Schnie- 
wind is prepared to answer any questions that you wish to ask. 
I suppose practically all the questions you could ask have been 
answered in going around. The photometer here is at your 
disposal after the meeting has adjourned, and Dr. Schniewind 
will be very glad to show the candle power, if anyone wishes 
to examine it. There were a number of unanswered questions 
in the question box. 

On motion of Mr. C. J. R. Humphreys, the discussion of the 
remaining questions was postponed until next year. 

Votes of Thanks. 

The President — Mr. Secretary, is there any further busi- 
ness ? If not a motion of adjournment is in order. 

The Secretary — Mr. President, before that motion is put I 
would like to move a vote of thanks to the retiring President 
for the manner in which he has assisted the Secretary during 
the last two years. I assure you this is a matter which has 
touched me very deeply. While of course the Secretary 
usually takes all the credit of the meetings, yet in this case it 
has been otherwise. It has been personally a great favor to 
me to be thus brought in contact with the President, and hav- 
ing this business on hand has given me an excuse for climbing 
his oflBce stairs more frequently than I have felt at liberty to 
do in the past. I don't know how the future will be about 
that. I wish to make that motion, and hope you will all 
second it. We will consider the motion carried. 



282 N. E. Association of Gas Engineers. 

The President — Gentlemen, before I refer again to the 
Secretary, I want to extend the thanks of the Association to 
Dr. Schniewind for, first, the explanations at Young's Hotel, 
and for toting us all around. I would like to extend thanks 
also to Mr. Greims and to his assistants, who took us in de- 
tachments. I would like also to express our thanks to Mr. 
Finn, of the New England Gas and Coke Company, for the 
sandwiches that I did not get, but probably some of you did. 
Gentlemen, I said what I felt was right in my opening address 
about the Secretary, and I want not only to extend the thanks 
now of the President, but also the thanks of every member of 
the Association, for what he has done at this meeting. He will 
be with you next year, so that you can still further cover him 
with thanks and keep him up to his duty. Now, Mr. Secretary, 
will you accept the thanks of the Association ? 



Report of Committee on Memorial. 
Mr. John M. Hill. 

The Committee appointed by the President to prepare a 
tribute to the memory of Mr. John M. Hill, a member of this 
Association, who passed away since its last meeting, report as 
follows : 

Mr. John M. Hill, late of Concord, N. H., was born in that 
town, November 6th, 1821, and died there March 3d, 1900. 
He was one of Concord's best known and most influential 
citizens, and his death was sincerely regretted by the people of 
his city and State. 

In the year 1856 he accepted the position of Treasurer and 
Manager of the Concord Gas Light Company, which position 
he held continuously during a period of 33 years, discharging 
his duties faithfully, honestly and successfully. 

He was one of the founders of the New England Associa- 
tion of Gas Engineers, was elected a Director at its first mee^ 
ing, in the year 1871, and served in that capacity 9 years. As 
a member and as a Director, he took pleasure in promoting the 
usefulness and welfare of the Association. 

During his long and busy life he held many positions of 
honor and trust in city and State. 
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He left behind him a pleasant memory of a nseful and well- 
spent life. 

George B. Neal, ) ^ 

Henry F. Coggebhall, S ^'^'^'^^'' 



Henry A. Atwood. 

Your committee appointed to draught suitable resolutions on 
the death of Henry A. Atwood, a member of this Association, 
would respectfully report the following : 

The death of our esteemed friend and fellow member occurred 
on Saturday, March 17, 1900, at his home in Plymouth. Henry 
Almon Atwood was born in Providence, April 5, 1836. For 
the past twenty years he has filled the position of Manager and 
Superintendent of the Plymouth Gas Light Co. in an able and 
efiicient manner. After an illness extending over many months, 
during which he bore his afflictions with courage and resigna- 
tion, he was laid to rest at Dedham, where he had formerly 
resided. Your committee would recommend that the Secretary 
be instructed to express to the family of the deceased, the regret 
which we have felt, in being called upon to pai*t with our old 
friend, and to extend to them our heartfelt sympathy. 

H. A. Allyn, ? ^ 
W. A. Learned, \ Commutee. 



Geo. Tredway Thompson. 

Your committee appointed to recommend action in connec- 
tion with the death of Mr. Geo. Tredway Thompson, have the 
honor to report the following Resolution : 

Resolvedy that The New England Association of Gas En- 
gineers learns with regret of the untimely death of George 
Tredway Thompson and makes this record of its appreciation 
of his efforts and accomplishments in behalf of the industry of 
gas supply, and of his many endearing qualities of mind and 
heart. 



Walton Clark, ) ^ 

William E. McKay, \ C^^*«^^- 
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Robert R. Smith. 

Robert R. Smith died at his home in New Hartford, Conn., 
May 13, 1900. He was born in New Hartford, April 15, 1843, 
and almost within view of his birthplace was the whole of his 
useful life spent. 

He was educated in the schools of the towo and began his 
business life in Chicago where he was for a short time clerk in 
a mercantile establishment. 

In 1869, he was appointed Agent of the newly organized 
Greenwoods Scythe Company of New Hartford, and in 1873 
was chosen president of this concern which was the same year 
absorbed by the Greenwoods Company. On the death of his 
father, John C. Smith, who was president and resident agent 
of the Greenwoods Company, the son, Robert R. Smith, suc- 
ceeded his father as agent and continued as the local manager 
of the company's affairs in this town until his death. 

Mr. Smith was one of New Hartford's most prominent citi- 
zens and was always ready to help on a good cause. Mr. Smith 
had been a member of the New England Association for nearly 
three years before his death and represented the Greenwoods 
Company which concern owns the gas plant in the village of 
New Hartford. 

His death leaves a very large void in the community where 
his useful life was spent. 

Charles H. Nettletox, 
F. C. Sherman, 



Committee. 



Fritz H. Twitchell. 

Whereas, since the last meeting of this Association one of 
its members, Bro. Fritz H. Twitchell of Bath, Me., has been 
removed by death, and 

Whereas, it is fitting that his removal from the scenes of 
activity should be recognized by liis associates, therefore : 

Resolvedj that this Association record its appreciation of his 
merits. He was a native ol Portland, Me., and for many years 
was engaged in active business in the city of Bath, where in 
connection with many other business enterprises he was treas- 
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urer of the Bath Gas and Electric Light Company. He was 
Mayor of the city of his adoption, represented that city in the 
house of representatives, was a high official in the Masonic and 
Pythian fraternities, and was prominent in many circles. 

Resolvedj that ihat this Association extends its sympathy to 
the members of his family ; that a copy of these resolutions be 
spread upon the records, and another copy sent to the family 
of the deceased. 



John A. Coffin, > ^ 
Eugene H. YorL \ ^^'«*^^^- 



^ A motion to adjourn was adopted. 
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PREAMBLE 



ARTICLES OF AGREEMENT 



IHE NEW ElllillllD ISSOfilllTIOII OF fill! ENfilllEEItl! 

Adopted at the Annual Meeting of the Association 
February, 1888, and amended February, 1890. 



PREAMBLE. 

Whereas, The manufacture and supply of Gas has become 
one of the largest economic interests in the country; and, 
whereas, it is most important to the manufacturers and to the 
public that the best processes known shall be employed in its 
manufacture and distribution, and whereas, it is most desirable 
to obtain the advantage of the experience of the Gas Engineers 
scattered throughout New England upon the various problems 
presented for consideration, we, the undersigned, hereby agree 
to associate ourselves for the above named purpose, according 
to the following 

Articles of Agreement. 

1 . The association shall be called " The New England 
Association of Gas Engineers." 

2. The annual meetings of the association shall be held in 
the city of Boston, Mass., unless otherwise ordered by the 
association, on the third Wednesday of February in each year, 
at such hour and place as the directors shall determine. 
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3. The officers of the association shall be a President, two 
Vice-Presidents, a Secretary and Treasurer, who, with five 
other members of the association elected for the purpose at an 
annual meeting, shall constitute a Board of Directors. Their 
terms of office shall continue till the close of the meeting at 
which their successors are elected. 

4. Any New England Gas Engineer may become an active 
member upon application to the Secretary, accompanied by tlie 
endorsement of two active members of the association and the 
membership fee of five dollars, the approval of the Board of 
Directors and an election by three-quarters of the votes at any 
regular meeting of the association, and by signing an agreement 
to pay such assessments as may be levied by the Board of 
Directors. Any Gas Engineer may be elected an honorary 
member by the same vote as is required for the regular elec- 
tion of members of the association. Any person residing in 
New England and connected with industries pertaining to the 
gas business may become an associate member upon conditions 
prescribed for active members. None but active members shall 
vote or be eligible to office. 

5. The administration of its afiairs shall be intrusted to the 
officers of the association, of whom four Shall form a quorum 
for the transaction of business. 

6. The Secretary and Treasurer shall receive all moneys ; 
he shall also notify all meetings, taking minutes of the proceed- 
ings at all meetings of the association, and enter them in pro- 
per books provided for the purpose. He shall write the corre- 
spondence, read minutes and notices at all the meetings, and 
also papers and communications, if the authors wish it ; report 
discussions, and perforin whatever duties may be indicated in 
the regulations of the association as appertaining to his depart- 
ment. 

7. At any regular meeting of the association ten members 
shall be a quorum for the transaction of business. 

8. All (jucstions shall be decided by any convenient system 
of open voting ; the chairman to have a second or casting vote 
when necessary. Questions of a personal nature shall be de- 
cided by ballot. 
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9. All papers proposed to be read at a meeting of the asso- 
ciation must relate to matters directly or indirectly connected 
with the manufacture and distribution of gas, and must be ap- 
proved by the Board of Directors before being read at such 
meeting. 

10. All papers, drawings or models, submitted to these 
meetings shall remain the property of the authors. 

11. Kany person proposed for membership, on being bal- 
loted for, shall be rejected, no notice shall be taken of the pro- 
posal in the minutes. 

12. The annual assessment shall be payable in advance, at 
or before each general meeting; and no member whose assess- 
ment is in arrears shall be entitled to vote. If any member 
shall neglect to pay his assessment for the space of two years, 
he shall cease to be a member of the association. 

13. These articles may be altered or amended at any an- 
nual meeting, notice of such proposed change having been given 
to the Secretary at least thirty days previous to such meeting 
and by him communicated to all members, at least one fortnight 
previoub to such meeting. 



6, third line, the word "strokers" should be ^'stokers." 

122, in list of associate members, the name ^^Hum- 
eys, F. H." should be "Humphreys, F. W." The name 
m. Holmes" should be spelt "Wm. Homes." 

e 138, third line, ^-F. B. Sherman" should be "F. C. 
erman." 

ges 139 and 143, the title at top of page should be 
rhirty-firbt Annual Meeting." 

ige 158, in remarks of Mr. Pratt, 7th line, the word 
able" should appear after "well." 

ige m, first line, "W. F. Humphreys" should be "F. W. 
Humphreys." 

)age 181, in remarks of Mr. Norris, ITth line, "5J" should 
be "15^." 

page 219, in article "Selling Gas," 2d line, the word "not" 
should appear after "I am." 

page 254, "Beckon" should be "Beckton." 
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(A) 

TO THE 



Rev Cngland Association 



OF 



GAS ENGINEERS. 



/ desire to become an SLOtive member of your AaaooiSLtioUj and 
respectliiUy subniit this application therefor. And agreej if electedj to 
conform to the requirements of the Constitution. 



(HMinOI NILS IV AfmOMT) 



(MME Of oolinar Mwoua is wtn) 
(umii w ifii^^ 



date, - 19^ 



We hereby approve and endorse the above application for active 
membership. 



Active 
Members. 



Approved by Directors, ~. 

Date ofEleotionj 

^^Secret&ry. 



(C) 

APPLICATION BLANK TRANSFER. 



TO THE 



Nev England Association 

OF 

GAS ENGINEERS- 



The undersigned associate memher of the Association respectfully 
asks to be transferred to the class of active members. 

^fOsirlM iiiirirrAf^ 

(iwiirof coiiiw imic^ 

(ADMEtt OF APriicAin} 



Datej 19 

We hereby approve and endorse the above application for active 
membership. 



Active 
Members. 



Approved by DirectorSj 

Date ofElectionj 

_ Secretarv. 
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